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ABSTRACT 



Selecting programs, textbooks, and curriculum materials is 
one of the most important decisions educators make. An Expert Panel on 
Mathematics and Science was established by the U.S. Department of Education 
to develop a high-quality, research-based process for selecting programs and 
to use that selecting process to identify exemplary and promising programs. 
This booklet describes eight mathematics programs designated as exemplary or 
promising. A detailed explanation of the submission and selection process and 
an explanation of how the programs were separated into exemplary and 
promising categories is included. The four characteristics used for the 
selection criteria include quality of program, usefulness to others, 
educational significance, and evidence of effectiveness and success. Each 
characteristic has multiple criteria with specific indicators of achievement. 
Each program is described in terms of the four selection characteristics and 
professional development resources, plus program costs, product contact 
information, and the table of contents of each book in the program are 
provided. (ASK) 
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Introduction 



While U.S. student achievement in mathematics has been increasing over the past two 
decades, international studies show that the achievement of our students lags behind that of 
students in most other advanced nations, panicularly in middle ajid high school. Both 
research and common sense tell us that what students leani depends upon what they are 
tauglit. Moreover, what sUidents are Uiught is largely determined by the programs, text- 
books, and other curriculum materials schools choose. One cause for oiir sUidents' rela- 
tively poor performance can be found in our npical mathematics textbooks, wliich are too 
often unfocused and undemanding. In our era of increasing technologv^ and infomiation. it 
is essential that all smdents have access to clndlenging and high-(iuality mathematics pro- 
grams that show e\idence of increasing student mastery of essentiiil mathematiciil knowledge 
and skills. 

Selecting programs, textbooks, and curriculum materials is thus one of the most important 
decisions educators make. The decision-making process represents a critical investment of 
time and resources. The stakes are liigh: our cliildren’s fiiUire and the ability of our citizens 
to manage and solve the complex questions of our age. For these reasons, an Expert Panel 
on Mathematics and Science has been established to develop a high-qualit\', research-based 
process for selecting programs and to use that selection process to identify exemplary and 
promising programs. 



The Expert Panel System 



In 1994, Congress directed the Office of Educational Research and Improvement (OERI) to 
establish “panels of appropriate qualified expeits and practitioners" to evaluate educational 
programs and recommend to the Secretan’ of Education those programs that should be des- 
ignated as exemplary or promising. The purpose of tliese panels is to pro\ide teachers, 
administrators, policymakers, and parents with solid information on the quality and effective- 
ness of programs and materials so that they can make better-informed decisions in their 
efforts to improve the quality of saident learning. 

An Expert Panel on Mathematics and Science Education was esUiblished to develop and over- 
see a valid and reliable process for identifting and designating exemplar^^ and promising 
programs. The Expert Panel is composed of educators, scientists, mathematicimis, and poli- 
cymakers with extensive experience in mathematics and science education. In the first year 
of operation, 1998 , the Expert Panel re\iew ed mathematics programs. 



The Review Process 

Before developing criteria and procedures for reviewing programs, the Expert Piuiel for 
Matliematics and Science Education assessed the status of mathematics education. It found 
that 43 states have adopted or substantiidly incorporated the recommendations from the 
national standards documents into their own state standards and cumculum friimeworks. It 
also found that educators across the country are now asking for curriculum materials and 
programs that translate the standards into a useful form for their classrooms. Tlierefore. in 
this round of review, the Expert Panel for Mathematics and Science Education sought out 



progriuiis tliiit exemplify the liigh level and challenging mathematics called for in the 
National Council of Teachers of Mathematics (NCTM) standards and the American 
Association for the Advancement of Science (AAAS) benchmarks. In future reviews the 
emphasis may be different from tliis round of re\iew. The criteria used in the review can be 
found on page 5. 

The Expert Piuiel had im open mid widely publicized submission process that encouraged 
applications from any program that might meet the review criteria. In this first year, 6 1 
mathematics programs were voluntarily submitted for review. Almost 100 teachers and 
other reseai'chers and practitioners with expertise in mathematics were trained for three 
days in the review process. Each program submitted to the Expert Panel process was 
renewed by Uvo field-based teams with Uvo members each — a total of four individuals 
reviewing each submission. These teams reiiewed the quality of the program, its usefulness 
to others, mid its educational significance based on materials submitted by the developers. 
Programs that received liigh ratings from this procedure were then reviewed by program 
evaluation expeits who assessed the qualiE of the evaluation data and the claims of effective- 
ness made by the submitters. The full pApert Panel then reviewed all the programs, along 
with the ratings and comments of the review teams, to determine which programs to recom- 
mend to the Secretaiy of Education as exemplary or promising. 

Exemplaiy programs must be liighly rated on quality, usefulness to others and educational 
significmice mid must provide convincing evidence of effectiveness in multiple sites with 
multiple populations. Promising programs must be rated higli in terms of quality, useful- 
ness for others to iniplement. mid educational significance, in addition to providing prelimi- 
nary evidence of effectiveness in one or more sites. 

This publication provides descriptions of the five exemplary mid five promising programs 
designated by the Secretary of Education in 1999- Contact information for each program is 
also provided. In the progrmii summaries that follow, the sections “Program Descriptions 
mid CiuTiculum Materials" mid "Professional Development Resources and Program Costs” 
were prepared based on infomiation provided by the developers. The remaining sections — 
“Progrmii Quality,” “Usefulness to Others,” “Educational Significance,” and “Program 
Effectiveness mid Success” — m'e bmsed on the assessments of the expert reviewers. 



How TO Use These Recommendations 

The puipose of the Expert Pmiel system is to help schools make better-informed decisions in 
selecting progrmiis mid niateri;ils. It provides both an example of a rigorous, analytical 
process foi' selecting cumculimi mid infomiation about materials that were submitted to the 
process mid designated xs exemplaiy or promising. This is a tool to help schools as they 
make the impoitmit decisions on appropriate materials imd progrmiis for their mathematics 
progrmii. The following are some examples of ways that the recommendations of the Expert 
Panel may be used: 

Local school or school district selection committees for mathematics programs and 
materials may use these recommendations to decide wiiicli materials they will review 
in greater depth; 

Central office staff may contact the developers or implementation sites to get more 
infomiation on progrmiis in order to proride more infomiation to schools on 
options for niitthematics progrmiis; 
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Regional or state entities could host conferences that highlight the selected programs 
and materials so that schools and communities would have a better sense of what the 
programs offer; 

Individual schools, school districts, or state boards of education could use the Expert 
Panel selection criteria and review process as a basis for analyzing materials and 
programs under consideration for selection; 

Individual schools, school districts, or state boards of education could use the Expert 
Panel selection criteria luid review process as a point of comparison for updating 
their own curriculum selection process; and 

Teacher preparation programs can use these programs and materials in preservice 
or inservice education programs training teachers in mathematics or on standards. 



Evaluation Criteria 



The following criteria and indicators were used to evaluate the mathematics programs submitted 
to the Expert Piuiel. 

A. Quality of Program 

Criterion 1. TJ}e program’s learning goals are challenging, clear, and 

appropriate for the intended student population. 

Indicator a. The program's learning goals are explicit and clearly stated. 

Indicator b. The program’s learning goals are consistent with research on teaching and 
leiUTiing or with identified successful practices. 

Indicator c. The program’s learning goals foster the development of skills, knowledge, 
iUid understandings. 

Indicator d. The program’s learning goals include important concepts within the subject 
iU'ea. 

Indicator e. The program’s learning goals can be met with appropriate hard work and 
persistence. 



Criterion 2. The program’s content is aligned with its learning goals, and is 

accurate and appropriate for the intended student population. 

Indicator a. The program’s content is aligned with its learning goals. 

Indicator b. The program’s content emphasizes depth of understanding, rather than breadth 
of coverage. 

Indicator c. The program’s content reflects the nature of the field and the thinking 
tliat mathematicians use. 

Indicator d. The program’s content makes connections witliin the subject area and 
between disciplines. 

Indicator e. The program’s content is culturally and ethnically sensitive, free of bias, 
iUid reflects diverse participation and diverse student interests. 



Criterion 3. The program’s instructional design is appropriate, engaging, and 

motivating for the intended student population. 

Indicator a. The program’s instructional design provides students with a relevant 
rationale for learning this material. 

Indicator b. The program’s instructional design attends to students’ prior knowledge 
iuid commonly held conceptions. 

hidicator c. The program’s instructional design fosters the use and application of skills, 
knowledge, and understandings. 

Indicator d. The program’s instructional design is engaging and promotes learning. 

Indicator e. The program’s instructional design promotes student collaboration, 
discourse, and reflection. 

Indicator f. The program's instructional design promotes multiple and effective 
approaches to learning. 
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Indicator g. The prognuu's instmctional design provides for diverse interests. 



Criterion 4. J7>e program’s system of assessment is appropriate and designed 

to inform student leartting and to guide teachers’ 
instructional decisions. 

Indicator a. The program’s s>'stem of assessment is an integral part of instruction. 

Indicator b. The program’s system of assessment is consistent with the content, goals, 
and instructional design of the program. 

hidicator c. The program’s system of assessment encourages multiple approaches 
and makes use of diverse forms and methods of assessment. 

hidicator d. The program’s system of assessment probes smdents’ abilities to demonstrate 
depth, flexibility, and application of learning. 

hidicator e. The program’s system of assessment provides information on students’ 
progress and learning needs. 

hidicator f. The program’s system of assessment helps teachers select or modify activities 
to meet learning needs. 



B. Usefulness to Others 



Criterion 5. T!}e program can be successfully implemented, adopted, or 
adapted in multiple educational settings. 

Indicator a. The program provides clear instructions and sufiBcient training materi^ils to 
ensure use by those not in the original prognmi. 



Indicator b. The program is Ukely to be successfully transferred to other settings. 



Indicator c. The program specifies the conditions and resources needed 
for implementation. 



Indicator d. The program’s costs (time and money) can be justified by the benefits. 



C. Educational Significance 



Criterion 6. Tite program’s leartting goals reflect the vision promoted in 
national standards in mathematics education. 
hidicator a. The program’s learning goals and subject matter content tire consistent with 
national standards. 



hidicator b. The program’s pedagogy and assessment are aligned with national standards. 

hidicator c. The program promotes ecjuity and ecjual access to knowiedge, as reflected 
in national standards. 



Criterion 7. 

hidicator a. 



Tlte program addresses important individual and societal needs. 

The program is of sufBcient scope and importance to make a significtmt 
difference in student learning. 



hidicator b. The program contributes to increases in teachers’ knowledge of effective 
teacliing and learning. 
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Indicator c. The program: 

• is designed to improve learning for a wide spectrum of students OR 

• serves to meet the special learning needs of under-served students OR 

• sen'es to meet the special learning needs of students whose interests and 
talents go beyond core mathematics education. 



D. Evidence of Effectiveness and Success 



Criterion 8. T!)e program makes a measurable difference in student learning. 

Exemplary Programs^ in addition to satisfying Criteria 1—7, must provide convincing 
evidence of effectiveness in multiple sites ivith fmdtiple populatiofis regarding two or 
more of the indicators below. The items must include either both indicators from Part 1 
or one indicator from Part I and one indicator from Part II. Providing evidence of two 
indicators from Part II is not sufficient. 



Part I 

Indicator a. The program has e\idence of gains in student understanding 
of mathematics. 



Indicator b. The program has e\idence of gains in inquiry, reasoning, and 
problem solving skills. 



Part II 

Indicator c. 

Indicator d. 
Indicator e. 

hidicator f. 



The program has e\idence of improvements in course enrollments, 
graduation rates, mid post-secondary school attendance. 

The program has evidence of improvements in attitudes toward learning. 

The program has evidence of narrowing the gap in achievement or 
accomplishment between disaggregated groups. 

The program has other evidence of effectiveness or success. 



Promising Programs^ in addition to satisfying Criteria 1-7, must provide preliminar}' 
evidence of effectiveness in one or mom sites for at least one of the indicators below: 



Indicator a. The program has evidence of gains in student understanding 
of mathematics. 



hidicator b. The program has e\idence of gains in inquiry, reasoning, and 
problem solving skills. 



Indicator c. 

Indicator d. 
Indicator e. 

Indicator f. 



The program has evidence of improvements in course enrolhnents, 
graduation rates, mid poshsecondary school attendance. 

The progrmii has evidence of improvements in attitudes toward learning. 

The progrmii hms e\idence of narrowing the gap in achievement or 
accomplishment between disaggregated groups. 

The program Iills other evidence of effectiveness or success. 



EXEMPLARY PROGRAM 



Cognitive Tutor Algebra 

Program Description and Curriculum Materials 

Carnegie Learning’s Cognitive Tutor™ Algebra is a full-year, first-year algebra course that integrates 
technology in its instructional design. It can be used by students in Grades 7-12 or college under- 
graduates, and it addresses topics in a typical high school or middle school Algebra I course. The 
program has also been referred to as PACT Algebra or Pump Algebra. 

Included in the program are the full-course curriculum (text, assignments, assessments, and activi- 
ties), curriculum-integrated software {Co^itive Tutors™), user’s guide to accompany the software, 
and teacher’s guide. Research has shown that staff development and teacher and technical support 
are essential to successful implementation; this level of support is included with the program. 

An important feature of the program is the use of a new ^proach to educational software. The intel- 
ligent computer tutor is based on research in cognitive psychology and artificial intelligence and pro- 
vides each student with an individualized coach or tutor. Cognitive Tutor™ also provides instant 
feedback and assistance to the student as needed. The intelligent computer tutors {Cognitive 
Tutors™) were developed by cognitive psychologists and computer scientists in Carnegie Mellon 
University’s PACT Center within the Human Computer Interaction Institute of the School of Computer 
Science. 

The program is designed to have students work on cooperative problem-solving activities three days a 
week in the classroom and on similar individual computer-based problems in a computer laboratory 
the other two days. Students investigate and solve real-world problem situations with increased atten- 
tion placed on the entire problem-solving process. Students link numeric, verbal, graphic, and sym- 
bolic representations, wMe using tools such as spreadsheets and calculators. 



continued on next page... 



Professional Development Resources and Program Costs 



Carnegie Learning's Cognitive Tutoi^ Algebra I program includes: a mas- 
ter loose-leaf textbook (370 pages), teacher guide, curriculum guide, 
student assignments, classroom assessment, and the Cognitive Tutoi^ 
software. The site license for this comprehensive algebra curriculum is 
$25,000 per site. Quantity discounts are applied for multi-site districts. 

Carnegie Learning's SchoolCare^ Program includes: initial teacher 
preparation (a 4-5 day, centralized training course), ongoing updates 



and upgrades to the software and the printed curriculum materials, and 
help-desk telephone and email weekday support. Site visits are con- 
ducted as required. The annual cost of SchoolCar^is $2,500 per site. 
Discounts are applied for multiple sites. On-site teacher preparation 
can be scheduled for $1,500 per day. Additional staff consulting serv- 
ices are quoted on a custom basis. 
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Program Quality 

The mathematical content of the Cognitive Tutor™ Algebra program is sound and 
follows the NCTM standards, for instance, by asking students to use variables and 
functions to model mathematical situations. It also integrates other major strands 
of mathematics, such as statistics and geometry, with algebra and focuses on depth 
rather than breadth of coverage. The program is built around active learning as 
evidenced by the activity-oriented student text. Many of the problem-solving activi- 
ties use real-world situations. These problem-solving activities require that students 
use written and oral communication and technology. The program provides famil- 
iarity and practice with problem-solving methods, algebraic notation, algorithms 
and geometric representations. 

Reviewers found the program’s instructional design motivating and engaging 
because it integrates a variety of approaches, such as use of a graphing calculator 
and Cognitive Tutor™. Additionally, meaningful, real-life applications through 
problem solving make this progi^am relevant to the student. Interaction among stu- 
dents is motivating and keeps student interest level high. The program is designed 
to accommodate various learning styles and employs several different teaching and 
learning strategies in an effort to accomplish its goals. 

Tlie ongoing, varied approach to assessment is consistent with the program design. 
It also includes a primary computer component. It intends to help students 
improve in areas of weakness and lets them know their strengths. The wide variety 
of assessment methods addresses different learning styles. 

Program Effectiveness and Success 

Cognitive Tutor™ Algebra has been designated an Exemplary mathematics pro- 
gram. As part of their evaluation. Cognitive Tutor™ Algebra developed assess- 
ments to measure both basic functional skills and higher-order reasoning and 
problem-solving skills recommended in the NCTM standards. 



continued on next page... 



For Product Information Contact: 



Carnegie Learning, Inc. 

372 N. Craig Street, Suite 101 
Pittsburgh, PA 15213 

Telephone: (412) 683-MATH 
Fax: (412) 683-0544 

E-mail: info@carnQgielearning.com 

'll 

WWW Home Page: http7/www.carnegielearning.com/ 



Usefulness to Others 

The Cognitive Tutor ^ Algebra program is 
currently in use among ethnically and 
economically diverse populations 
nationwide in urban, suburban, and 
rural areas and among middle school, 
high school, and college undergraduate 
students. As of February. 1999, it is in 
use in over 75 schools. It has also been 
used by special needs students in self- 
contained and inclusive classrooms. 
Reviewers found the program particu- 
larly appropriate for the urban under- 
achiever. Reviewers noted that the 
Cognitive Tutor ^ Algebra program pro- 
vides excellent implementation support 
for schools in the form of support mate- 
rials and teacher inservice necessary for 
successful implementation of computer- 
assisted instruction. 



Educational Significance 

Cognitive Tutor^' Algebra, which is 
intended for use in a typical high school 
or middle school Algebra I course, 
includes topics for a full year of study. It 
emphasizes communication, connec- 
tions, reasoning, problem solving, and 
the use of technology as a tool. The 
program addresses the NCTM standards 
via multiple representations of prob- 
lems, cooperative learning, technology, 
and problem solving. Students are pro- 
vided the time to explore sound mathe- 
matics and ask questions that help them 
develop concepts. 

The Cognitive Tutor ^ provides many 
positive aspects to learning; students are 
able to receive instant feedback cus- 
tomized to their individual approach; 
weak skill areas are assessed and 
addressed on an individual student 
basis; it is an active, hands-on learning 
tool; and the problem situations apply 
to everyday activities. Additionally, it 
allows for the option of a self-paced, 
individualized learning environment that 
can serve a wide spectrum of individual 
needs. Teachers have access to assess- 
ment reports that enable them to pro- 
vide additional instruction targeted at 
each student's identified needs. 



The program’s assessments include a problem situation test that examines students’ ability in applying 
an algebraic analysis to authentic problem situations and a representation test that examines students’ 
success in translating among symbolic, graphical, tabular, and verbal representations. The standardized 
assessments include questions excerpted from the Iowa Algebra Readiness Test and a subset of Math 
SAT questions. 

In year-end assessment results from three years (1993-1994 at three Pittsburgh high schools, 
1994—1995 at three Pittsburgh high schools, and 1996-1997 at one Milwaukee high school) students 
participating in the Cognitive Tutor™ A^ebra course scored 50-100% higher, which was statistically 
significant, on two project-developed, problem-solving tests than students in traditional Algebra I cours- 
es (the comparison group). Students in the program also scored higher, to a statistically significant 
degree, on the standardized assessments (SAT and Iowa) across the three studies. 

Looking at data from one high school in Pittsburgh that adopted Cognitive Tutor™ Algebra in 1992-93, 
Project students were more than twice as likely as traditional Algebra I students to enroll in traditional 
Algebra n two years later, following a year of traditional geometry. At this school, 66% of students in 
Cognitive Tutor™ Algebra passed the Algebra I course as compared to 44% of traditional Algebra I stu- 
dents. 

In a 1994-1995 study, college students using Cognitive Tutor™ A^ebra scored significantly higher 
than control group students on performance-based assessments focusing on areas such as definin g vari- 
ables, making a table, writing equations, constructing a gr^h, finding slopesAntercepts, and finding 
points of intersection. Students using Cognitive Tutor™ Algebra scored at approximately the same level 
as the control group on final exams targeting algebraic manipulation. Using a survey to collect quantita- 
tive data on students’ altitudinal change, the developer found that Cognitive Tutor™ Algebra students 
had less computer anxiety, to a statistically significant degree, than comparison students. 



For Research and Evaluation Information Contact: 



Pittsburgh Area Cognitive Tutor (PACT) Center 
Human-Computer Interaction Institute, School of Computer Science 
Carnegie Mellon University 
Pittsburgh, PA 15213-3890 



Telephone: (412)268-7667 
Fax: (412) 268-1266 



E-mail: ken.koedinger@cs.cmu.edu 

WWW Home Page: http://act.psy.cmu.edu^ACT/awpt/ 
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EXEMPLARY PROGRAM 



Preparatory 

MATHEMATICS 





College Preparatory Mathematics (CPM) 

Program Description and Curriculum Materials 

College Preparatory Mathematics (CPM) is a four-year secondary-school curriculum that integrates 
algebra and geometry content with conceptual understanding and prohlem-solving skills. The courses 
concentrate on six or seven core ideas which are introduced, practiced, revisited, and mastered 
throughout the year and are reinforced in subsequent courses. Problem solving and other skills are 
taught throughout. Mathematics 1 focuses on topics such as writing, solving, and graphing equations as 
well as symbol manipulation. Mathematics 2 focuses on geometric properties, spatial visualization, and 
conjecture and explanation. Mathematics 3 focuses on representation and modeling, intersections and 
systems, algorithms, and reasoning and communication. Mathematics 4 focuses on concepts of calcu- 
lus, analysis of models, trigonometry, and advanced functions. The curriculum parallels traditional col- 
lie preparatory course content (Algebra I, Geometry, Algebra n, and Mathematical Analysis/Pre- 
Calculus). 

Each course includes a teacher’s edition and student texts. The teacher’s edition includes recommenda- 
tions on how to teach each unit, resource pages, collections of test questions, suggestions for alternative 
assessments, a comprehensive parent guide, and information for parents and administrators to assist 
them with community communication. Student editions of Mathematics 1, Mathematics 2, and 
Mathematics 3 are available in Spanish. (For Mathematics 3, only the blackline masters are available in 
Spanish; the bound text is not.) 

Program Quality 

Reviewers noted that College Preparatory Mathematics' learning goals are aligned with NCTM stan- 
dards, and content strands are carried through all levels of the curriculum. The program is rigorous 
and provides familiarity and practice with numerous mathematical concepts (e.g., algebraic notation, 
algorithms, and geometric representations in Mathematics 1) . The reviewers found that the overall pro- 
gram goals are well aligned, challenging, dear, and appropriate for the intended student population 
(lower level ability to advanced students) . Each of the four courses is built on a few core ideas that are 
developed and deepened over a four-year period, thereby allowing students more time to master a con- 
cept. 



continued on next page... 



Professional Development Resources and Program Costs 



Teachers using the materials for the first time are required to attend 3 
to 5 days of introductory workshops during the summer and 5 all-day 
workshops during the school year. Workshops, offered by the devel- 
opers of CPM, are held in more than 1 5 locations throughout California 
and at several sites around the United States. The workshops include 
introductions to the CPM methodologies and course content, as well as 
alternative assessment, cooperative learning, questioning strategies, 
and classroom management skills. The workshop series ranges 
between $375-$750 per teacher (depending on the level of service 
from CPM and the location of the workshop site), plus the cost of up 
to 5 days released time. A free bi-monthly newsletter and a Web site 



also provide teacher support. Based on previous experience of the 
developers, CPM materials are implemented most effectively when new 
CPM teachers work with a partner or group of colleagues in a school 
or district. 

Student texts cost, per student, approximately $21 for a 2-volume soft- 
bound set. Hardbound editions of Algebra and Geometry are $38. 
Teachers' editions cost $45 per course, and supplies cost approximate- 
ly $100 per year. Additionally, scientific calculators are recommended 
for Mathematics 1 and 2, and graphing calculators are recommended 
for Mathematics 3 and 4. 



Tlie program strategies emphasize active learning and group work; students are introduced to 
problem solving, communication, and reasoning through laboraton' experiments and real- 
world applications. Support materials are provided in the smdent texts to help them review 
and evaluate their progress. The reviewers noted ample evidence for the application of skills 
tlirough problems that engage die students in both individual ;uid collaborative work and 
address a variety of learning styles. Concepts are developed dirough guided instruction, indi- 
vidual and team work, tactile and kinesthetic activities, data collection, classwork, and home- 
work. Students are encouraged to develop a positive attitude suid become more aware of their 
own thinking about problems and to describe their efforts both orally and in writing. 

An assessment handbook is provided in the teacher editions and outhnes a variety of options 
for integrating assessment into instniction, e.g., investigations, portfolios, projects, presenta- 
tions, problem solving, and daily performance assessment. The wide variety of approaches 
presented in the teacher’s program materials include metliods for sussessing depth, flexibility, 
and application of learning. The student self-assessment component was viewed by the review- 
ers as a strong component of the assessment handbook. 

Program Effectiveness and Success 

College Preparatory Mathematics has been designated an Exemplary mathematics program. 
CPM has consistent evidence of improved student performance from a variety of studies that 
employ comparison groups and large sample sizes. Nine separate studies examined the 
achievement of approximately 30,000 California students in diverse settings. A variety of instru- 
ments w'as used to assess growtli in mathematics acliievement, including multiple choice 
assessments from tlie Math Diagnostic Testing Program (a well-established program that pro- 
duces multiple-choice examinations for use by California high schools to provide diagnostic 
data and by colleges as placement tests) , open-ended written response items wliich w'ere 
processed by the University of California at Da\is, the SAT mathematics exams, and California’s 
Golden State Examination (a test to assess students in many disciphnes for liigh achievement). 

In three studies tliat asked students to provide written responses to open-ended questions 
assessing their inquiry, reasoning, and problem-solving skills, e\idence consistently favored 
CPM students of both genders and all ethnicities over non-CPM smdents. The 1992 and 1993 



Usefulness to Others 

Reviewers noted that the program is 
well developed with a solid curriculum 
and supportive teacher training compo- 
nent. The program has been used in 
both accelerated and regular classes 
from Grade 7 to early college, in block 
scheduling structures, and in a variety of 
geographic and multi-ethnic locations 
that include non-native English speak- 
ers, and students with learning disabili- 
ties. CPM courses are offered In more 
than 600 schools and have been used 
by more than 2,000 teachers and 
1,500,000 students. 

Reviewers noted that due to the cost 
and time requirements of the teacher 
workshops, CPM would be most easily 
implemented in districts with ample pro- 
fessional development resources. 

Educational Significattce 

The CPM program is consistent with the 
NCTM standards that suggest that real- 
life problems be used to show students 
that the mathematical concepts they are 
learning will be used after they leave the 
classroom. Each unit in CPM is based 
on real-life themes and built around 
appropriate mathematical concepts. 
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For Further Information Contact: 



CPM Educational Program 

1233 Noonan Drive 
Sacramento, CA 95822-2569 



Telephone: (888) 808-4CPM or (916) 391-3301 
Fax: (916)444-5263 



E-mail: hoey@cpm.org 




WWW Home Page: http://www.cpm.org/ 






studies indicated that CPM students outscored their non-CPM counterparts to a statistically significant 
degree on both the algebra and geometry examinations. The 1994 study found that 0*M students 
outscored the non-CPM comparison group to a statistically significant degree on the algebra examina- 
tion at one of the two test sites. 

Comparisons of SM" averages in four California schools before and after introduction of CPM, generally 
between 1994 and 1996, show increases in average school SAT scores of 13, 23, 30, and 39 points. 
These represent increases in their rankings among schools by 8 to 13 percentile points. No attempt 
was made to compute statistical significance. 

A study at one junior high school comparing the first four years of CPM (1993-1996) with the 
preceding four years of non-CPM classes (1989-1992) showed that CPM produced statistically signifi- 
cant increases in the niunber of students qualifying for the state honors program based on performance 
on the California Golden State Examinations in algebra and geometry. Comparing any single non-CPM 
year with any CPM year, CPM students did better to a statistically significant degree, except for the alge- 
bra comparison of 1990 with 1993. 

A study of two high schools comparing CPM students in honors algebra who later graduated in 1996 to 
non-CPM students in honors algebra and geometry classes who later graduated in 1994, 1995, or 1996 
showed a greater percentage of CPM graduates taking calculus four years later. This difference was sta- 
tistically significant At a third high school, no calculus classes were offered until four years after CPM 
had been introduced. Now 22 out of 24 of those students (92%) take calculus. 

Several studies examined possible differences in achievement produced by CPM for both genders, stu- 
dents of various ethnic groups, and students at different places on the performance spectrum. Results 
demonstrated that CPM works equally well for students of all characteristics. 
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Mathematics 1: (Algebra 1) 

Getting Started: Working in Teams 
Difference of Squares: Organizing Data 
The Kitchen Floor: Area and Subproblems 
The Burning Candle: Patterns and Graphs 
Choosing a Phone Plan: 

Writing and Solving Equations 
Estimating Fish Populations: 

Numerical, Geometric, & Algebraic Ratios 
World Records: 

Graphing and Systems of Linear Equations 
The Big Race: Slopes and Rates of Change 
The Amusement Park: Factoring Quadratics 
The Birthday Party Pinata: 

Writing Equations from Diagrams 
Yearbook Sales: 

Exponents and Quadratic Equations 
The Cola Machine: Functions and Equality 
Problem Solving and Inequality 
The Rocket Show: 

More About Quadratic Equations 



Mathematics 2: (Geometry) 

Prelude 

Riding a Roller Coaster: 

Perimeter, Area, Graphing, & Equations 
Convincing Your Team: Beginning Proofs 
Problem Solving and Geometry Fundamentals 
The TransAmerica Pyramid: Spatial Visualization 
Congruence and Triangles 
Tool Kit: Writing Proofs 
The Height of Red Hill: Trigonometry 
The Trekee’s Clubhouse Logo: Similarity 
Urban Sprawl: Polygons, Area, and Proof 
The One-Eyed Jack Gold Mine: Circles and Solids 
The Poison Weed: Geometric Probability 
Going Camping: 3D and Qrcles 



Mathematics 3: (Algebra 2) 

Shrinking Arrows: Exploring Functions 

The Bouncing Ball: Sequences 

Fast Cars and Depreciation: Exponential Functions 

The Gateway Arch: 

Parabolas and Other Parent Graphs 
The Toy Factory: Linear Systems and Matrices 
The Case of the Cooling Corpse: Logarithms and 
Other Inverses 
At the County Fair: 

Polynomials and General Systems 
The Qrcle of Terror: Circular Functions 
The Search for Sunken Treasure: 

More Triangles and Trigonometry 
Probability and Policy Making 
The Ice Cream Shoppe: Counting and Sampling 
Targets and Triangles: Elementary Statistics 



Mathematics 4: 

(Mathematical Analysis/Pre-Calculus) 

The Big Game and Radioactivity: 

Introduction to Models 
Rocket Launch: Area Between Curves 
Introduction to Logarithms 
The Spring Problem: Sinusoidal Functions 
Algebra for College Math Courses: 

Big Ideas and Litde Tricks 
The Next Wave: More Modeling and Trigonometry 
Running on Empty: 

Modeling and Statistical Analysis 
The New Pilot: Vectors and More Trigonometry 
To Infinity and Beyond: Limits 
Introduction to Polar Coordinates 
Space Telescope: Rates of Change 
Conic Sections: 

Readiness for College Mathematics Texts 
Take Me Out to the Ball Game: 

Parametric Equations 

Linear Transformations: Applications of Matrices 

Where’s the Money? Series 

Appendix A: Quality Control and SAT Scores: 

One Variable Statistics 
Appendix B: Yearbook Sales: Matrices 
Skill Builders (Extra Practice) 

Extra Problems 





S 

o 

U 





w 

a 

w 






20 



best copy available 



21 







EXEMPLARS PROGRAM 



Connected Mathematics 

Program Description and Curriculum Materials 

Connected Mathematics, developed by the Connected Mathematics Project (CMP), is a comprehen- 
sive, problem-centered mathematics curriculum designed for all students in Grades 6-8. Rarh grade 
level curriculum is a full-year program, and in each of the three grade levels, topics of number, alge- 
bra, geometry/measurement, probability and statistics are covered in an increasingly sophisticated 
manner. The program seeks to make connections within mathematics, between mathematics and 
other subject areas, and to the real world. 

The curriculum is divided into luiits, each of which contains 4 to 7 investigations. Each investigation 
contains 1 to 5 major problems that the teacher and students explore in class. Extensive problem 
sets, ciilediApplications, Connections, Extensions, are included for each investigation to help 
students practice, apply, connect, and extend these understandings. Each investigation culminates in 
2i Mathematical Reflections activity. 

The teacher’s edition of each luiit provides explicit instructions for the teacher explaining wfiat should 
be done lesson by lesson to improve student understanding of the material covered. Materials also 
discuss the mathematics underlying the investigations, student assessment, and instructional roles of 
the teacher in orchestrating the investigations and the classroom. Teachers are provided with ^pro- 
priate questions or activities to use, suggestions of what to do or look for, and an assessment pack- 4 
age. Materials, time-lines, appropriate homework assignments, and essential vocabulary are all 
included with the program. 

% 

Program Qijality 

The comprehensive, explicit goals of the Connected Mathematics program are well organized and 
address NCTM standards. Reviewers found that the broad array of student activities aligned with each 
goal provides students with appropriate and engaging opportunities for learning. Both individual and 
group activities require the student to develop mathematical concepts and algorithms. Each unit 
clearly strives to develop both student and teacher knovdedge of mathematics that is rich in connec- 
tions and deep in understanding and skill. The lessons are age-appropriate, and the sequencing of 
problem tasks within a luiit, within a strand, and within a grade level helps students progress toward 
a strong understanding of the five targeted areas of mathematics. 

continued on next page... 



Professional Development Resources and Program Costs 
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Upon adoption of the program, the publisher's regional consultants will 
provide a comprehensive program orientation. There is no charge for 
the initial in-service and program orientation. Additional professional 
development is available from the consultants for a fee. It is also rec- 
ommended that a school adopting Connected Mathematics set up a 
program bringing teachers together at regular intervals to discuss issues 
and share knowledge during the first few years of implementation. 

Materials for each grade consist of one student and one teacher book 
for each of the eight units, plus appropriate manipulatives that can be 
purchased separately. The catalogue prices are $5.95 for one student 
book and $16.50 for one teacher book. Teacher's Guide ^ 



which include teacher books for all 8 units of one grade and "Getting 
to Know Connected Mathematics," cost $133 each. Teacher Resource 
Kits range from $115-$135 each. Discounts are available. A graphing 
calculator is recommended for the seventh and eighth grade classes. 
Other manipulatives needed for the units are common classroom items 
like square tiles, cubes and rulers. These can be purchased individually 
or in Student Materials Kits, which range from $176-$258. There is 
also the expectation that computer software will be provided by the 
schools that students can use in tandem with the curriculum. Five of 
the software appllcatigs^ay be downloaded at no charge from the 
Connected MathematSMbsite. 
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Reviewers concluded that the instructional design of the program is well-conceived 
and potentially engaging and motivating for students. The program guides students 
through the lesson development imd provides them with hands-on tasks and oppor- 
tunities to design solutions to the tasks or projects. The materials appear to be 
challenging for the designated grade levels and are offered in a context relevant to 
students that takes into account their prior learning experiences and conceptions. 
The program promotes learning and student collaboration, discourse, and reflec- 
tion. It provides multiple approaches to learning that include the use of calculators 
and computer activities. Connected Mathematics provides opportunities that chal- 
lenge students of varied interests and abilities to acliieve higher levels of under- 
standing and skill. 

Student assessment involves the use of varied and diverse measures to determine 
how well students are doing and is directly aligned with the content, goals, and 
design of the program. Some of these measures include standard problem-solving 
tests, partner quizzes, unit tests, projects, notebooks, self-assessments/student 
reflection and check-ups. Rubrics are also provided in the teacher’s edition in 
order to evaluate student work. Emphasis is placed on engaging students in diverse 
activities that utilize manipulatives, the calculator and other tools to help students 
develop a conceptual and working knowledge of tlie key goals identified. 

Program Effectiveness and Success 

Connected Mathematics (CMP) is designated an Exemplary mathematics pro- 
gram. Strong evidence was found for the impact of the program on gains in 
students’ understanding of mathematics, mathematical reasoning, and problem 
solving. The strength of the evidence was based on use of multiple measures, 
including tests aligned with the NCTM standards, and several types of comparisons. 

In one study of approximately 2,500 students during the developmental stages of the 
program, sixth and seventh grade Connected Mathematics students, tested during 
the 1994-1995 school year, and eighth grade Connected Mathematics students, 
tested during the 1995-1996 school year, had significantly greater gain scores on 
several forms of the Balanced Assessment Project than did comparison students. 



continued on next page... 

For Further Information Contact: 



Usefulness to Others 

Connected Mathematics has been used 
by students in a wide range of districts 
across the country including geographi- 
cally, economically, and ethnically 
diverse populations in rural, suburban, 
and urban areas. 

Reviewers found the print support 
materials to be of high quality. The 
teacher's edition guides teachers 
through the problems and investiga- 
tions and also lists all necessary materi- 
als for each lesson. Although the pro- 
gram depends upon the teacher's ability 
to understand, implement and perse- 
vere with this new program, the infor- 
mation for teachers in the lessons offers 
powerful assistance. 



Educational Significanct 

Connected Mathematics is a problem- 
centered curriculum that encourages 
individual, pair, and group work. It is 
replete with interesting, creative, and 
mathematically rich investigations and 
suggestions for their study. Problem 
solving, reasoning, communication, and 
connertions are kept in the forefront of 
each aaivity and student learning is 
assisted by diagrams and pictures. 
Reviewers found that these methods 
address a wide array of ethnic and 
racially diverse populations. 

The instruaional and assessment strate- 
gies used are powerful and help a 
teacher to diagnose where students are 
struggling with the material. Teachers 
are supported by well-developed 
resources that help them teach the les- 
son. The program should considerably 
increase teachers' knowledge of effec- 
tive teaching and learning. 




Connected Mathematics 
Mathematics Department Wells Hall 

Michigan State University 
East Lansing, Ml 48824-1027 

Telephone: (517) 432-2870 
Fax: (517)432-2872 

E-mail: cmp@math.msu.edu 

•,>V 

WWW Home Page: http://wvvw.math.mstlLe.du/cmp/ 
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(The Balimced ^\ssessment Project was jointly designed by several major universities with support from 
the National Science Foundation to measure a variety of mathematical curriculum topics in an open 
response foniiat with emphasis on communication, connections, reasoning, and problem solving.) 

The Iowa Test of Basic Skills was also given to the siune set of students in 1994-1995 (sixth and sev- 
enth grade) imd 1995-1996 (eighth grade). For the sixth and seventh grades there were no statistically 
significant differences between the CMP and comparison students, while in the eiglith grade there were 
statistically significant differences in favor of the CMP classes. 

In a study by other researchers of the effects of Connected Mathematics on students’ understanding of 
proportional reasoning, seventh grade Connected Mathematics students, tested in the spring of 1995, 
scored 46% coiTect while students in the comparison class scored 23% correct. Eiglith grade 
Connected Mathematics students, tested in the spring of 1996, scored 58% correct while students in 
comparison classes scored 28% correct. Tests for statistical significance were not conducted. 

Since the publication of the materials, CMP continues to collect reports from school districts around the 
country that are using tlie project. Evidence from 1991-1996 in Micliigan shows that the percentages 
of seventh grade students in one field site achieving satisfactory scores on the Michigan Educational 
Assessment Progriun increased by nearly 70% over the course of five years while the state increased by 
6l%. At the siune time, the number of students acliieving the low category decreased by 70% for the 
field site, w'liile the state decreased 41% in this category. 

Of 17 Texius schools using Connected Mathematics, 13 reported increases in the percentage of sixth 
grade students meeting the minimum expectations on the Texas Assessment of Academic Skills (TA/\S). 
The increase in the 13 schools’ scores ranged from 1 to 13 percentage points, an increase of 1.3% to 
22% in tlie schools’ scores from one year to the next, after one year of implementation. The scores for 
the state of Texas increased 4 percentage points, a 5.2% increase, from 1996 to 1997. After two years 
of implementation, from 1996-1998, all 17 schools showed increiuses in tlieir TAAS scores ranging 
from 1 to 16 percentage points, an increase of 1.2% to 27.1 % in the schools’ scores from one year to 
the ne.xt, w'liile tlie state average increased 9 percentage points, an 1 1.7% increase. Tests for statistical 
significance w'ere not conducted. 
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For Information on Assistance With Implementation Contact: 



Barbara Reys, The Show-Me Center 

University of Missouri 
104 Stewart Hall 
Columbia, MO 65211 



Telephone: (573) 884-2099 

Email: center@showme.missouri.edu 

WWW Home Page: http://www.showmecenter.missouri.edu/ 




In a series of Minnesota comparisons, in 1997 students in fiiU-implementation Connected 
Mathematics schools (i.e., schools where the majority of students were in math classes taught by a 
Connected Mathematics teacher, and where the majority of Connected Mathematics teachers 
received training, orientation, and on-going support and follow-up provided by a Connected 
Mathematics mentor and colleagues) significantly outscored others in five of six comparisons on the 
State Basic Standards Mathematics Tests taken by eighth grade students and the CAT/5 taken by sev- 
enth grade students. In partial implementation sites in Minnesota, modest positive results were 
reported but not to the level of statistical significance. 
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P.O. Box 5826 
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6th Grade 
Prime Time 

Number Theory — ^factors, multi- 
ples, primes, and composites 

Data About Us 

Data investigation — ^formulating 
questions, gathering data, organ- 
izing and representing data, and 
interpreting data 

Shapes and Designs 
Reasoning about 2-dimensional 
shapes and relationships among 
length, angle measure, and how 
shapes fit together 

Bits and Pieces, Part / 
Understanding rational num- 
bers — fi^ctions, decimals, and 
percents; equivalence and order 

Covering and Surrounding 
Reasoning about 2-dimensional 
shapes and measurement; area 
and perimeter 

How Likely Is It? 

Reasoning under uncertainty, 
experimental and theoretical 
probabilities, equally-likely and 
unequally-likely events 

Bits and Pieces, Part II 
Using rational numbers to solve 
problems, meaning of and skill 
in addition, subtraction, and 
multiplication of fractions and 
decimals 

Ruins of Montarek 

Spatial visualization and spatial 
reasoning; architectural and 
isometric forms of representa- 
tion 



7th Grade 

Variables and Patterns 
Understanding variables and 
representations of relationships, 
such as tables, graphs, and sim- 
ple symbolic forms 

Stretching and Shrinking 

Similarity in 2 -dimensional 
shapes with congruence as a 
special case of similarity 

Comparing and Scaling 

Proportional reasoning; ratio, 
proportion, rate and percent 

Accentuate and Negative 
Understanding and using integers 

Moving Straight Ahead 
Investigating linear relationships 
in tables, graphs, and simple 
symbolic forms 

Filling and Wrapping 

Reasoning about 3-dimensional 
shapes and measurement; vol- 
ume and surface area 

What Do You Expect? 
Probability, understanding and 
using expected value 

Data Around Us 
Developing quantitative reason- 
ing with large numbers, scientific 
notation 
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8th Grade 
Thinking with 
Mathematical Models 
Introduction to functions and 
modeling; slope and finding the 
equation of a line 

Looking for Pythagoras 
Using dot paper to investigate 
the Pythagorean Theorem, area, 
irrational numbers, slope, and 
distance 

Growing, Growing, Growing 
Exponential growth through 
data tables, graphs, and simple 
symbolic forms 

Frogs, Fleas, and 
Painted Cubes 
Investigating quadratic growth 
and quadratic functions through 
data tables, graphs, and simple 
symbolic forms 

Say It With Symbols 
Investigating equivalent expres- 
sions; solving linear and some 
quadratic equations 

Kaleidoscopes, Hubcaps, 
and Mirrors 

Transformational geometry; 
connecting geometry and algebra 

Samples and Populations 

Using samples to reason about 
populations and make predic- 
tions; comparing samples 

Clever Counting 
Reasoning about ways to count 
in applications situations; using 
combinations, trees, and other 
strategies 
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Core-Plus Mathematics Project 

Program Description and Curriculum Materials 

Contemporary Mathematics in Context: A Unified Approach is an integrated mathematical sciences 
curriculum for high schools, developed by the Core-Plus Mathematics Project (Core-Plus) to prepare 
students for success in college, in careers, and in daily life. The curriculum consists of a sequence of 
three core courses for all students, plus a fourth-year course, continuing the preparation of students 
for collie mathematics. This fourth-year course is currently being field tested nationally. The pro- 
gram developers recommend that districts implementing the Core-Plus materials start with Course 1 
and add the other courses one year at a time. 

Each year of the curriculum features four interwoven strands: algebra and functions, statistics and 
probability, geometry and trigonometry, and discrete mathematics. The curriculum emphasizes math- 
ematical modeling and features fiill use of graphing calculators. The curriculum is designed so that 
core topics are accessible to students of different interests and abilities. Differences in student per- 
formance and interest are accommodated by the level of abstraction to ’Miich topics are pursued and 
by the nature and degree of difficulty of applications. Comprehensive, curriculum-embedded assess- 
ment and supplementary assessment tasks allow monitoring of each student’s performance in terms 
of mathematical processes, content, and dispositions. 



Program Quality 

Reviewers found the learning goals of Core-Plus to be explicit and cleariy stated. The goals lay out 
the important mathematical ideas that are part of each course as well as the mathematical strands that 
are threaded throughout each course. The variety of problems in each lesson involves work that 
should result in the achievement of the objectives of each unit, and the material is well-chosen to give 
all students a rationale for learning the mathematics and the motivation to learn through problems 
that interest them. Each unit clearly leads to the next unit, and problems and ideas take into accoimt 
prior learning. Well prepared students will fiourish in the program, but, more importantly, reviewers 
noted that wealdy prepared students should also be successful. 

The program draws connections between mathematics and everyday, real-life situations by developing 
essential mathematical concepts in the context of modeling real-world problems. A variety of 
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Professional Development Resources and Program Costs 






Since teachers are encouraged to use different teaching methods, and 
because discrete mathematics and statistics topics are often new to 
many teachers, developers recommend that at least one lead teacher 
from a district attend a regional or national Core-Plus implementation 
workshop. Teacher workshops are available at the development site In 
Michigan as well as at regional locations. Costs range between $300 
and $500 per person plus transportation, lodging and meals. The work- 
shops allow for in-depth, hands-on experience with the materials, and 
also provide an opportunity to talk with other teachers who have expe- 
rience with the program. Customized on-site workshops can be 
arranged through the publisher. * V 



Each course consists of a two-volume set of student texts costing $21 
per volume. The complete package of teachers' materials is $170 per 
course (both volumes). In addition, students need access to graphing 
calculators in each course. Software for the calculators, including a 
software guide for each course, costs $38. Programs may be down- 
loaded to all student calculators; the first download is from a computer 
that uses a linking connector. 





approaches to learning such as whole-class discussion, small-group collaborative inves- 
tigation, summarization, direct instruction, and individual application of learned con- 
cepts and skills are also incorporated into the program. 

The assessment for this program is comprehensive, detailed and varied. The assessment 
package is integrated into the program’s design and provides appropriate explanations 
for teachers to become comfortable with how to best use the available assessment 
opportunities. There is also a full collection of more traditional and alternative assess- 
ment instruments that accurately reflect the material lesson by lesson and unit by unit. 

Program Effectiveness and Success 

Core-Plus has been designated an Exemplary mathematics program. The program 
provided strong evidence of producing gains in students’ understanding of mathematics 
and development of inquiry, reasoning and problem-solving skills. The strength of the 
evaluation of Core-Plus is based on large samples of students in a wide variety of geo- 
graphic locations and evidence that applies to students across the range of achievement 
levels. Evaluation studies have included comparisons of performance with comparable 
control students in traditional mathematics classes as well as comparisons to national 
norms. 

In a study tliat employed the Ability to Do Quantitative Tliinking test, the mathematical 
reasoning subtest of the Iowa Tests of Educational Development, overall, the Core-Plus 
students outperformed students in the national norm group after one year of instruction. 
These performance levels were maintained as students progressed througli two addition- 
al years of Core-Plus instruction. Core-Plus students’ mean standard scores consistent- 
ly increased by about 10 points per year, 4 to 6 points greater than norm groups with 
similar pretest means. Overall, Core-Plus students also outperformed, to a statistically 
significant degree, comparable control students who were tested at the end of one year. 
At the end of two years, Core-Plus students overall demonstrated greater growth than 
tliat of the comparison students, and these gains were found to be statistically significant 
in one of the five test schools. 

On items taken from the 1990 or 1992 NAEP assessment of twelfth-grade students, 
Core-Plus Course 3 students scored higher than the NAEP samples in all content and 

continued on next page... 



For Further Information Contact: 



Usefulness to Others 

Core-Plus is accompanied by a compre- 
hensive array of print materials to assist 
teachers in implementing the program 
in a range of school settings. Reviewers 
noted that, although the clearly written 
materials promote ready access for 
teachers as well as students, significant 
professional development will be neces- 
sary for many high school faculties. In 
addition to developing a thorough 
understanding of the student textbook, 
teachers need to be familiar with the 
goals, scope and sequence of the pro- 
gram as well as the instructional design 
framing the textbook. 



Educational Significanc 

Core-Plus integrates many instructional 
strategies into its design, assuring that a 
diverse student population has the 
opportunity to learn mathematical con- 
cepts thoroughly. Core-Plus takes the 
recommendations of the NCTM stan- 
dards and designs a program to achieve 
those standards. Reviewers noted that a 
program of this type, apart from how 
well it prepares students for work in col- 
lege, is tremendously important for 
developing a mathematically literate 
society. It provides a vehicle for learning 
in real life contexts with strategies that 
meet a variety of student needs, and 
offers a rationale for the importance of 
understanding algebraic and geometric 
concepts in the world. The instruction- 
al strategies that are used in delivering 
this program such as experimentation, 
collaboration, use of technology, and 
project-based learning provide for 
development of other skills and mathe- 
matical habits of mind that students 
need as they work in society. 






Core-Plus Mathematics Project 
Department of Mathematics and Statistics 

Western Michigan University 
Kalannazoo, Ml 49008 
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process categories, particularly so on items in the content category of statistics and probability and on 
items in the process category of conceptual understanding. The NAEP-based test was administered in May 
1997 to 1,292 students from 23 Core-Plus field-test schools. 

Several comparisons of SAT and ACT college entrance exam scores of Core-Plus students and students in 
traditional curricula with similar pre-high school achievement were conducted in 1996-1997. Core-Plus 
students performed as well as, or better than (but not to a statistically significant degree), students in tra- 
ditional curricula wlio had similar prior school achievement. 

On project-developed, open-ended achievement post-tests of algebraic and geometric content, Core-Plus 
students taking Courses 1 and 2 scored higher on conceptual, application, and problem-solving tasks than 
comparison students in more traditional mathematics classes, overall resulting in large effect si 2 es ranging 
fix)m 0.59-1-27 for two of the three subtests administered for each course. Interviews were conducted 
with students in both groups to understand more about the reasons for differences in i^proaches to prob- 
lem solving. Overall, Core-Plus students t^peared to have a more solid understanding than students in 
traditional classes of the connection between a context and problem situation and its mathematical model 
and of the connections among the table, graph, equation, and verbal representations of that model. 

On a pre-post student belief survey about mathematics, Core-Plus Course 1 students demonstrated a sta- 
tistically significant level of growth in confidence about their ability to solve mathematical problems and to 
reason mathematically, as compared to students in traditional mathematics courses. In addition, statisti- 
cally significantly higher growth was evidenced in their interest in mathematics and their desire intake 
additional mathematics courses. Overall, they reported more positive attitudes about their math^atics 
course than did the comparison students. Specifically, Core-Plus students were more positive, to a statisti- 
cally significant degree, than the comparison students about the realism, interest, and challenge^jff'the 
investigations and problems in their mathematics courses and also about communicating, leami^, and 
problem solving in cooperative groups and perceiving group problem solving as an important aid to their 
learning of mathematics. 

There is some indication, fix)m preliminary analysis, of positive effects of Core-Plus on females’ achieve- 
ment in mathematics. Analysis of the project-developed Course 1 post-test (e.g., algebraic concepts 
jq)plied in realistic settings and linear equations) demonstrated that females in Core-Plus scored higher to 
a statistically significant degree than females in comparison classes on the Algebraic Concepts n subtest. 
The differences in scores between Core-Plus and comparison students were higher for the Core-Plus 
females than the Core-Plus males. 



For Information on Assistance With Implementation Contactt: 



Eric Robinson, COMPASS 
Ithaca College 

306 Williams Hall 
Ithaca, NY 14850 

Telephone: (800) 688-1829 

E-mail: compass@ithaca.edu 
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Course 1 
Patterns in Data 

Exploring Data 
Shapes and Centers 
Variability 

Relationships and Trends 
Looking Back 

Pattern of Change 
Related Variables 
What’s Next? 

Variables and Rules 
Linear and Nonlinear Patterns 
Looking Back 

Linear Models 
Predicting from Data 
Linear Graphs, Tables, and Rules 
Linear Equations and Inequalities 
Looking Back 

Graph Models 
Careful Planning 
Managing Conflicts 
Scheduling Large Projects 
Looking Back 

Patterns in Space and Visualization 

The Shape of Things 

The Size of Things 

The Shapes of Plane Figures 

Looking Back 

Exponential Models 
Exponential Growth 
Exponential Decay 
Compound Growth 

Modeling Exponential Patterns in Data 
Looking Back 

Simulation Models 
Simulating Chance Situations 
Estimating Expected Values and Probabilities 
Simulation and the Law of Large Numbers 
Looking Back 

Capstone: Planning a Benefits Cqjnival 

V* 



Course 2 

Matrix Models 

Building and Using Matrix Models 

Multiplying Matrices 

Matrices and Systems of Linear Equations 
Looking Back 

Patterns of Location, Shape, and Size 
A Coordinate Model of Plane 
Coordinate Models of Transformations 
Transformations, Matrices, and Animation 
Looking Back 

Patterns of Association 
Seeing and Measuring Association 
Correlation 

Least Squares Regression 
Looking Back 

Power Models 

Same Shape, Different Size 
Inverse Variation 
Quadratic Models 

Radicals and Fractional Power Models 
Looking Back 

Network Optimization 
Finding the Best Networks 
Shortest Paths and Circuits 
Looking Back 

Geometric Form and Lts Function 
Flexible Quadrilaterals 
Triangles and Trigonometric Ratios 
The Power of tlie Circle 
Looking Back 

Patterns in Chance 

Waiting Tunes 

The Multiplication Rule 

Probability Distributions 

Expected Value of a Probability Distribution 

Looking Back 

Capstone: Forests, the Environment, and 
Mathematics 
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Course 3 

Multiple-Variable Models 

Linked Variables 

Algebra, Geometry, and Trigonometry 
Linked Equations 
Linear Programming 
Looking Back 

Modeling Public Opinion 

Voting Models 
Surveys and Samples 

Sampling Distributions- From Population to 
Sample 

Confidence Intervals - From Sample to Population 
Looking Back 

Symbol Sense and Algebraic Reasoning 

Algebra and Functions 

Algebraic Operations - Part I 

Algebraic Operations - Part II 

Reasoning to Solve Equations and Inequalities 

Proof through Algebraic Reasoning 

Looking Back 

Shapes and Geometric Reasoning 

Reasoned Arguments 

Reasoning about Similar and Congruent Triangles 
Parallelograms: Necessary and Sufficient 
Conditions 
Looking Back 

Patterns in Variation 

Measuring Variation with the Standard Deviation 
The Normal Distribution 
Statistical Process Control 
Looking Back 

Families of Functions 

Function Models Revisited 

Customizing Models 1 - Reflections and Vertical 

Transformations 

Customizing Models 2 - Horizontal 

Transformations 

Looking Back 

Discrete Models of Change 
Modeling Sequential Change Using Recursion 
A Discrete View of Function Models 
Iterating Functions 
Looking Back 

Capstone: Making the Best of It ^K^imal 
Forms and Strategies 
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The Interactive Mathematics Program (IMP) 

Program Description And Curriculum Materials 

The Interactive Mathematics Program (IMP) is a four-year secondary, comprehensive, problem-based 
mathematics curriculum that integrates traditional content, such as algebra, geometry, and trigonometry, 
with other topics such as statistics and probability. The program prepares students to use mathematics 
and problem-solving skills in further education and on the job. 

The four-year curriculum is designed to help all students develop a deep understanding of mathematical 
concepts and how to apply them. It challenges students to explore open-ended situations actively, in a 
way that resembles the inquiry method used by mathematicians and scientists in their work. Students 
routinely investigate specific cases, look for and articulate patterns, and make, test, and prove conjec- 
tures. Each year of the program consists of five units. Units of the IMP curriculum b^in with a central 
problem or theme, wliich students explore and/or solve over the course of the unit. Solving a particular 
unit problem often requires concepts from several branches of mathematics, allowing students to see 
how a variety of ideas relate to each other. Each unit also includes supplemental problems providing 
flexibility to meet individual student needs. Years 1-3 of the Interactive Mathematics Program are 
currently available. Year 4 will be available for Fall 1999 . 

Program Qjjality 

Reviewers found Interactive Mathematics Program’s content to be strongly aligned with its goals, and 
there was evidence of continued elaboration of concepts through the four years of the program. Each 
year of the program covers fewer topics than traditional programs, but covers them in greater depth. 
Reviewers found a strength of the program to be the opportunity provided to students to build under- 
standing of mathematics as they work on fairly luistructured problems. 

Assessment is an integral part of IMP. Students are provided diverse ways to demonstrate understand- 
ing, including homework, portfolios, presentations, reinforcement and extension problems, unit and 
semester exams, and discussion. A major challenge in the implementation of IMP is using alternative 
assessment instruments by teachers unfamili ar with these approaches. 



continued on next page... 



Professional Development Resources and Program Costs 



IMP provides support for teachers and districts through teacher workshops, a pub- 
lished curriculum that includes detailed and comprehensive teacher guides for each 
unit of instruction, and an extensive network of regional centers to assist districts in 
the implementation of the program. The "strategies" book {Introduction and 
Implementation Strategies for the Interactive Mathematics Program) provides exten- 
sive guidance for teacher-leaders and administrators on issues such as providing 
support for teachers and reaching out to parents, as well as information on imple- 
mentation costs. The national IMPIementation Center provides overall guidance to 
schools and districts adopting the programs, including an outreach coordinator with 
a toll-free number, an electronic network to facilitate communication, an annual 
Q "'?eting for directors of IMP Regional Centers, and an annual meeting of teacher- 
C D I R iders from around the country. Evaluation Updates are also available which sur]^; 
I — 3rize ongoing program evaluation efforts. 






For each grade level, student textbooks cost $37.95 per student. A teacher's guide 
to each of the 5 thematic units per year costs $ 1 8.95 each (for a total of $94.75 per 
course). Calculator guides for each of the four years cost $12.95 each, and the 
teaching handbook for all four years costs $9.95 each. However, all the teacher 
materials mentioned are available free with every set of 25 student books ordered. 
Graphing calculators and some manipulatives are also required. 

Professional development is available through the regional centers. Contact the 
national implementation center for a listing of the centers, what professional devel- 
opment services they offer, and the cost of these services. 
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Program Effectiveness and Success 

The Interactive Mathematics Program has been designated an Exemplary mathe- 
matics program. IMF’s research design included a five-year independent evaluation 
carried out by the Wisconsin Center for Education Research at the University of 
Wisconsin. A range of evaluation studies includes assessment of achievement in a 
variety of mathematical content areas, retention studies, the impact on continued 
study of mathematics, differential effects by ethnicity and gender, and changes in 
teaching practices. 

In 1995, a matched-pair analysis of student scores on the mathematics component of 
the PSAT or SAT was done at three high schools from different parts of the country. In 
two of the schools, IMP students did better, to a statistically significant degree, than 
their peers. At the third school, IMP students scored liigher, but the results were not 
statistically significant. Since tlien, at least 15 other schools have conducted their own 
SAT studies. In five of these schools, IMP students scored significantly higher than 
their traditionally taught peers and at the other ten schools there was no significant 
difference between the two groups. 

A matched comparison study was done in 1996 to evaluate learning in the areas of 
statistics and problem solving. IMP students did significantly better than students in 
traditional programs both on the statistics items from the Second International 
Mathematics Study and on Pvo problem-solving items developed by the state of 
Wisconsin. This study was replicated in two high schools in different parts of the 
country with matched samples from IMP and traditional classes in Spring, 1997, with 
similar results. 



Usefulness to Others 

Where sufficient training and support 
are provided for teachers as they begin 
to teach this program, reviewers expect 
successful implementation. All units 
have extensive background and refer- 
ence information to help teachers plan 
for and make instructional decisions. 
The most noted demand on the time 
and resources for a school will be the 
extensive training and preparation time 
suggested. Support is available through 
11 regional centers offering flexible 
inservice workshops that can be 
arranged during the summer with fol- 
low-ups throughout the school year. 
IMP suggests that a school might reduce 
the load of teachers new to IMP to allow 
time for preparation and implementa- 
tion of the new program. Reviewers 
commented that those schools willing 
and able to make a large investment in 
supporting the professional develop- 
ment of their teachers will be rewarded 
with high-achieving students able to 
think and reason mathematically. 

IMP has been used in at least 24 states 
and 350 schools in diverse settings, 
including urban inner cities, rural farm 
areas, and suburban communities. 



In 1997, a matched sample study compared the performance on tlie Stanford 
Achievement Test (SAT-9) of IMP and traditionally taught students at two high schools 
in Philadelphia. Results showed that the IMP students’ scores were liigher on 15 out 



continued on next page... 



Educational Significant 

IMP'S learning goals and subject matter 
are consistent with the NCTM stan- 
dards. The program is designed to 
improve learning for a wide spectrum of 
students by offering extension activities 
for accelerated learners and reinforce- 
ment activities for students needing 
additional practice with the material. 



Tor Further Information Contact: 



Interactive Mathematics Program 

P.O. Box 2891 
Sausalito, CA 95966 

Telephone: (415)332-3328 
Fax: (415) 332-3381 
Outreach line: 1-(888) MATHIMP 



O 



E-mail: imp@math.sfsu.edu 

WWW Home http://www.mathimp.org/ 
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of 20 reported SAT-9 multiple choice categories. However, only two of the 20 sub-scores were statisti- 
cally significant, both in favor of the IMP students. These were in the areas of functions and probability. 

In a transcript analysis study of more than 1,000 students enrolled at three California high schools dur- 
ing the years 1989-1993, students in IMP tended to take more mathematics classes and more semes- 
ters of college-qualifying mathematics than students enrolled in the Algebra-Geometry-Algebra n 
sequence. These differences were statistically significant for both female and male students and for 
Afiican-American and White students (although students of all ethnic groups showed mcreases) . The 
studies were conducted at a time when only the first three years of the IMP program were available to 
the schools participaling in the study. 

Changes in attitudes about mathematics and its application to daily life were documented in a sepaj^ 
1993 study involving 450 students from the same three California high schools. In comparison to Uieir 
peers in traditional programs, IMP students were more confident about their abilities in mathematics 
more likely to see mathematics as meeting the needs of society rather than being a set of arbitrary rules, 
placed higher value on communication in mathematics learning, and were more likely to see mathemat- 
ics applications in everyday life. All of these comparisons were statistically significant. 

A study of about 240 teachers with IMP teaching experience was conducted in 1997. The teachere 
reported major changes in their practice in teaching mathematics, including their expectations about 
the depth of mathematics that students can learn, perceptions of their own and students’ roles m the 
classroom, assessment of students’ mathematical knowledge, the types of materials used in the class- 
room, the variety of mathematics that can be covered during the school year, the nature of preparation 
for class, and the use of cooperative learning strategies. 



For Information on Assistance With Implementation Contact: 




Eric Robinson, COMPASS 
Ithaca College 

306 Williams Hall 
Ithaca, NY 14850 

Telephone; (800) 688-1829 

E-mail; compass@ithaca.edu , 

WWW Home Page; http://www.ithaca.edu/compass/ 
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Year 1 

Algebra 

Variables and Algebraic Expressions 
Functions: Symbolic, Graphical, Situational, and 
Numerical 
Signed Numbers 
Linear Equations 

Geometry 

Angles and Tlieir Measurement 
Angles of Polygons 
Similarity and Congruence 

Trigonometry 

Right-Triangle Trigonometric Functions 

Probability and Statistics 

Theoretical and Experimental Probabilities 
Expected Value 

Normal Distributions and Normal Curve 
Mean and Standard Deviation 

Logic 

Conjectures and Counterexamples 
Sound Logical .Arguments 










Year 2 


s 


Algebra 




Equivalent Expressions 
Distributive Property 

Linear Equations and Inequalities in One and 


S 


TVvo Variables 

Dependent, Inconsistent, and Independent Pairs 
of Linear Equations 


o 

u 


Linear Programming Problems with TVvo Variables 
Laws of Exponents 
Scientific Notation 


o 



Logic 

Indirect Proof and Proof by Contradiction 
If, If Then Statements 



Geometry 
Areas of Polygons 

Surface Area and Volume for Three-Dimensional 
Solids 

Pythagorean Theorem 

Relationship Between the Areas and Volumes 
of Similar Figures 



Trigonometry 
Right-Triangle Trigonometry 



Probability and Statistics 

Statistical Experiments 
Hypotheses Testing 
Chi-Square Statistic 
Statistical Significance 
Conditional Probability 
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Year 3 

Algebra 

Quadratic Equations 
Completing the Square 
Exponential and Logarithmic Functions 
Elimination Method for Solving Systems of Linear 
Equations 
Matrix Algebra 

Linear Programming in More Than TXvo Variables 

Analytic and Coordinate Geometry 
Slope and Rate of Change 
Distance and Midpoint Formula 
Distance from a Point to a Line 
Equations of Planes 

Precalculus 
Inverse Functions 
Derivative 

Geometry 

Area and Qrcumference of a Circle 
Equation of a Circle 

Perpendicular Bisectors and Angle Bisectors 
Intersections of Lines and Planes 

Trigonometry 
Right-Trian^e Trigonometry 

Probability and Statistics 
Combinations and Permutations 
Pascal’s Triangle 
Binomial Distribution 

Logic 

If and Only If Statements 
Converse of a Statement 



Year 4 

Algebra 

Quadratic Formula and Its Proof 
Physical Laws of Falling Bodies in Terms of 
Quadratic Functions 

Analytic and Coordinate Geometry 
Polar Coordinates 

Matrix Representations of Geometric 
Transformations 

Analytic Expression for Projection onto a Plane 
from a Point Perspective 
Representing a Line in 3-Space Algebraically 

Precalculus 

The Effect of Changing Parameters on Functions 
Asymptotes of Rational Functions 
Algebra of Functions, Including Composition 
and Inverse Functions 

Least-Squares Approximation and Curve-Fitting 

Trigonometry 
Circular Functions 
Radian Measure 
Trigonometric Identities 

Probability and Statistics 
Binomial Distribution 
Central Limit Theorem 
Confidence Interval, Confidence Level 
Margin of Error 

Programming 

Program Creation and Interpretation 
Animation on a Graphing Calculator 
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EVERYDAY MATHEMATICS 

Program Description and Curriculum Materials 

Everyday Mathematics is a comprehensive and balanced mathematics program for Grades K-G. 

This curriculum teaches basic computational and arithmetic skills, as well as a broad range of mathe- 
matical concepts including data and probability^, geometry and spatial sense; measures and measure- 
ment; numeration and order; operations; patterns, fimctions, and sequences; and reference frames. 
Algebra and uses of variables begin in the third grade. 

Mathematics is also integrated with other content areas and with real-life situations. This enriched 
curriculiun includes such features as problem solving about everyday situations; linking past experi- 
ences to new concepts; sharing ideas through discussion; developing concept readiness through 
hands-on activities and explorations; cooperative learning through partner and small-group activities; 
and enhancing home-school partnerships. 



Program Quality 

The program’s goals, based on the NCTM standards, were found by reviewers to be explicit, compre- 
hensive, and challenging. The goals, connected both to other areas of mathematics and to other dis- 
ciplines, are clearly outlined at the beginning of each lesson. In addition, students are presented with 
clear goals and expectations in the student journal. Consistently building on previous understandings, 
the program emphasizes depth of understanding through the use of varied, meaningful, and real-life 
activities. The program’s content promotes student communication, both oral and written, and is 
consistently aligned with its learning goals. 

The program challenges students to think about how they can ^ply concepts they have learned to 
everyday situations, and it emphasizes understanding and ^plication. Students are asked to synthe- 
size their learning and develop their own strategies for solving problems. The instructional design 



continued on next page... 



Prdf^sidHdt Development Resources and Program Costs 



For each grade level, the program includes a Teacher Resource Package and stu- 
dent materials. The Teacher Resource Package includes: Teacher's Manual and 
Lesson Guide. Teacher's Resource Book of Blackline Masters. Teacher's Reference 
Manual (which contains comprehensive background information about mathe- 
matical content, teaching strategies, and classroom management). Assessment 
Guide, Scope and Sequence Chart, a guide to Creating Home and School 
Partnerships and student materials (consumable journals and activity books for 
Grades 1-3, consumable journals and non<onsumable reference materials for 
Grades 4-6). Other materials for the program include manipulative kits, a staff 
development kit, and a technology guide. 



I 



Staff Development Videos can be obtained for Grades 1-5. These videos provide 
an in-depth look at the Everyday Mathematics curriculum, showing a model les- 
^ content covered in each unit. A Grade^f 



'en/iew 



Video for Teachers and a Parent Overview Video are also available. Each video 
costs $50. An Everyday Teaching Staff Development Kit provides seven mathe- 
matics content workshops designed to be conducted by in-school curriculum 
specialists, principals and classroom teachers. 

Users' Conferences are offered every summer at various locations. In addition, 
pre-service and in-service training can be provided at the district level. In-service 
training is facilitated by experienced Everyday Mathematics teachers and admin- 
istrators. 



Teacher Resource Packages range from $120 for Kindergarten to $170 for Grade 
6. Student Materials range from $14.95 per student to $25 per student for 
Grades 1-5. Classroom manipulative kits for each grade level are available and 
range from $245 (Kindergarten) to $430 (Grades 1-2). 
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links past experiences with exploration of new concepts. Varied approaches to 
instruction address different learning styles as well as abilities. 

The assessment system is varied and comprehensive. The routine assessments are 
designed to track student progress and direct individual student learning. There 
are numerous options in addition to the daily routines in the teacher manuals and 
student materials. For example, there are unit assessments, mid-year and end-of- 
the-year assessments, journal writing, projects and explorations, and written and 
oral assessments. Because of the diversity of activities offered, students can demon- 
strate depth, flexibility and application of learning. The assessment handbooks pro- 
vide rubrics and guidance enabling teachers to adopt assessments to suit their envi- 
ronment. 



Program Effectiveness and Success 

Everyday Mathematics has been designated a Promising mathematics program. 
Positive program effects on students’ mathematics acliievement are documented in 
the “Success Stories,” which are snapshots of evidence rather than comprehensive 
studies. However, the data were compiled from eiglit diverse communities in 
Illinois, Micliigan, Pennsylvania, Texas, and Waslungton and the “Everyday 
Mathematics Student Achievement Studies.” 

In 1995 and 1996 in the Kalamazoo, Michigan, Public School district, positive 
results were seen for students, including an increase from 4l% in 1994 to 54% in 
1996 in the percentage of fourth graders who passed the Michigan statewide 
achievement tests (MEAP) . Additionally, the number of schools diat scored satisfac- 
tory and above on the mathematics assessment increased from 2 of 18 in 1994 to 8 
of 18 in 1996 . Significance tests were not conducted. In 1995, the highest increas- 
es in percentages of students scoring satisfactory and above occurred at three ele- 
mentary schools with the highest number of low-income students (80%-i- ehgible 
for free or reduced-price lunch). From 1991 to 1996, third grade scores on the 

continued on next page... 



Usefulness to Others 

Everyday Mathematics is a flexible cur- 
riculum that provides training material to 
allow any school to adopt this program. 
It is currently used by over one million stu- 
dents nationwide in schools and districts 
of various sizes and diverse locations. 



Educational Significant 

Each level of the program is a year-long, 
comprehensive curriculum that correlates 
highly with NCTM standards. There is an 
in-depth study of each strand of mathe- 
matics presented in the program. 
Students are expected to understand 
concepts as well as develop knowledge. 

The program allows for flexibility, both in 
the overall implementation of the pro- 
gram and in strategies for assessing stu- 
dents. The materials recognize and 
address all learning styles, use real-world 
contexts, and encourage students and 
teachers to value and enjoy mathematics. 
As a result, the program provides oppor- 
tunities for children of all ability levels to 
succeed at learning. 



For Further Information Contact; 



Everyday Learning Corporation 
2 Prudential Plaza, Suite 1200 
Chicago, IL 60601 

Telephone; (800) 382-7670 
Fax: (312) 540-5848 



E-mail: jmeyers@tribune.com 

WWW Home Page: http://www.everydaylearning.com 




Illinois Goal Assessment Program (IGAP) at a Chicago school increased from 180 to 319 (scale 0 to 
500), well above the city’s average score of 221 and the stale’s average score of 286, which was statis- 
tically significant. A study conducted in one Washington slate school in 1993-1994 using the Test of 
Problem Solving demonstrated statistically significant gains in mean performance Everyday 
Mathematics students. 

In addition, independent researchers at Northwestern University are carrying out a major longitudinal 
study. The preliminary results from these studies document significant positive program effects on 
student achievement. An early report from this study (Student Achievement Studies) shows that 
Everyday Mathematics first graders scored 9% to 21% higher than traditionally taught U.S. students 
and were comparable to an international student sample on computation, word problems, multidigit 
equations, estimations, and mental computation. The most recent report from this longitudinal study, 
in regard to fifth grade student achievement, indicates that Everyday Mathematics students scored 
above the U.S. comparison students, to a statistically significant degree, on 76% of the questions and 
below them on none. Questions covered the topics of mental computation, division situations, num- 
ber sense, algebra knowledge, and geometry and measurement knovriedge. Citations from teachers 
in the “Success Stories” and examples of student work demonstrated students’ use of problem solving 
and reasoning and provided insight into what the students were expected to do. 



For Information on Assistance With Implementation Contact: 






Sheila Sconiers, The ARC Center 
COMAP, Inc. 

57 Bedford St., Suite 210 
Lexington, MA 02420 

Telephone: (800) 772-6627, ext. 50 ' 
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E-mail: arccenter@mail.comap.com j. 

WWW Home Page: http://www.arccenter.comap.com 



Kindergarten 

Exploring Data and Chance 
Geometry and Spatial Sense 
Measures and Measurement 
Numeration and Order 
Operations 

Patterns, Function, and Sequences 
Reference Frames 

Grade 1 

Establishing Routines 
Everyday Uses of Numbers 
Visual Patterns and Number Patterns 
Tliermometer, Linear Measures, and Clocks 
Relations, Number Stories, and 
Mental Arithmetic 
Introduction to Fact Power 
Geometry and Attributes 
Mental Arithmetic, Money, and Fractions 
Numeration and Place Value 
End-of-Year Reviews and Assessments 

Grade 2 

Routines and Assessments 
Addition and Subtraction Facts 
Place Value, Money, and Time 
Mental Arithmetic: Addition and Subtraction 
3-D and 2-D Shapes 
Review and Extension of Whole-Number 
Operations 
Patterns and Rules 
Fractions 
Measurement 
Decimals and Place Value 
Whole-Number Operations Revisited 
Year-End Reviews and Extensions 

Grade 3 

Routines, Reviews, and Assessments 

Adding and Subtracting Whole Numbers 

Linear Measures 

Multiplication and Division 

Place Value in Whole Numbers and Decimals 

Geometry 

Multiplication and Division 
Fractions 

Multiplication and Division 
Measurement % \ 

Probability; End-of-Year Review 



Grade 4 

Naming & Constructing Geometric Figures 
Using Numbers & Organizing Data 
Multiplication & Division; Number Sentences 
and Algebra 
Decimals & Their Uses 
Map Reference Frames; Measures of Angles 
Fractions & Their Uses; Chance & Probability 
Big Numbers, Estimation, & Computation 
Reflections & Symmetry 
Percents 

Mammals: An Investigation 
Perimeter & Area 
Rates 

3-Dimensional Shapes & Volume 

Grade 5 

Number Theory 

Estimation & Calculation 

Geometry Explorations & the American Tour 

Fractions, Decimals, & Percents 

Collecting & Working with Data 

Division, Ratios, & Exponential Notation 

Coordinates, Areas, & Qrcles 

Algebra Concepts & Skills 

Fractions & Ratios 

Volume 

Fractions, Multiplication, Percents, & Rates 
Grade 6 

Collection, Display, & Interpretation of Data 
Rational Number Uses & Operations 
Scientific Notation & the Solar System 
Variables, Formulas, & Graphs 
Geometry: Congruence, Constructions, & 
Parallel Lines 
Rates & Ratios 

Probability & Discrete Mathematics 
Number Systems & Algebra Concepts 
More about Variables, Formulas, & Graphs 
Geometry Topics 
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MathLand 



Program Description and Curriculum AAaterials 

MathLand is a comprehensive mathematics program for Grades K-6 focused on students’ use of 
prohlem-solving approaches to investigate and understand mathematical content. 

The program is based on a 36-week school year and is divided into 10 units at each grade level, 
with the exception of kindergarten, vdiich has 8 units. MathLand presents students with coherent, 
connected, and accessible mathematical experiences. The foremost learning goal iox MathLand \s, 
that students become mathematically proficient and confident problem-solvers. Each unit of the 
program includes investigations, problems, and exercises that are interrelated. The materials 
emphasize development of skills such as problem solving, communication, reasoning, maffipmatir^l 
connections, estimation, measurement, statistics, probability, fi^ctions and decimals. Progressing 
through the years, students develop both basic skills and advanced conceptual understanding and 
problem-solving skills through the use oi MathLand materials. 

Program Quality 

MathL/ind is based on the NCTM standards. The program’s goals are challenging, dear, and appro- 
priate for the intended student population. The program was designed to involve students in hands- 
on investigations to foster problem solving, mathematical communication, connections between dis- 
dplines and the real world, and reasoning skills. Concepts are studied in depth, allowing for skill 
development through exploration and activities, discussion, collaborative work, the use of hands-on 
materials, technology, graphical and pictorial displays, dramatizations, and oral and written presen- 
tations. 

The instructional design provides student involvement through open-ended activities for vdiich the 
teacher becomes the coach, prompting student discussions. MathLand uses students’ everyday life 
as the context for activities, beginning with students’ everyday langu^e and connecting it to mathe- 
matical langui^e and symbols. 



continued on next page., 
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The teacher^ Guidebook provides instructions for the units and investiga- 
tions, and the Assessment Guide outlines a philosophy of assessment and 
assessment options, as well as support activities (contained in Daily Tune- 
Ups) that describe skills development, reinforcement, and review activities 
for engaging the whole class. Skill Power, a reproducible or consumable 
book for students, offers daily computation and problem-solving practice. 
The teacher^ Resource Manager contains reproducibles and supportive 
material to help teachers understand unit goals and concepts, the use of 
assessment in the classroom, and implementation adaptations designed 
for second-language learners, diverse learning styles, and multi-age class- 
rooms. Materials to share with parents are also included. 



When a school or district adopts MathLand, a professional development 
program will be designed to meet the needs of the school or district. Staff 
development is provided by classroom teachers who have in-depth expe- 
rience with MathLand. 

MathLand student materials include Skill Power, which is purchased for 
every student for $6.95 per year. ArithmeTwists can be purchased for 
each student as an enhancement for $5.95 per book. Teachers' print 
materials and classroom manipulative kits are purchased only once, dur- 
ing the initial year of implementation. These cost approximately $1,250 
per class for teacher's guides and consumable, non-consumable, and 
overhead manipulatives. 




The multifaceted approacli to assessment in the program allows the teacher to make 
informed judgment about student learning. Observation, portfolios, pre- and post- 
tests, daily check-ups, imd journal writing give a clear picture of saident progress. 
Scoring rubrics are provided based on the curriculum to help determine the degree 
of student understanding imd enable the teacher to give feedback to students and 
parents in a meaningful way. 



Usefulness to Others 

Published in 1994, MathLand has been 
used since 1995 in districts with highly 
diverse student populations, including 
San Francisco, Los Angeles, Boston, and 
in Department of Defense Dependents' 
Schools, Title I schools, and multilin- 
gual/bilingual classrooms. 



Program Effectiveness and Success 

MathLand has been designated a Promising mathematics program. Overall, tlie 
combined results from several saidies revealed positive trends in student achieve- 
ment in a variety of educational settings with multiple student populations. 

Student performance data collected in the 1996-1997 school year from 31,824 sai- 
denLs in the San Francisco Unified School District using the California Test of Basic 
Skills demonstrated MathLand students scored higher on math, by a statistically 
significant degree (more than one year’s growth), than the norm group. Also, data 
collected from third and fourth grade students in six Los Angeles Unified School 
District schools using a traditional sUuidai'dized test demonstrated MathLand 
students scored liigher to a shitistically significant degree (in excess of one year's 
growth) on mathematics application than the nonn group. MathLanc students 
achieved one year’s growth in computation. 

Consistently positive results were also found in a 1996-1997 saidy using tlie Teixa 
Nova Multiple Assessment. Overall, 4% movt MathLand students achieved masteiy 
thiui the national norm group on the problem-solving and reasoning objectives. In 
addition, overall, 2% MathLand students demonstrated masters' than the 
national nonn group on the objectives of number and number relations; 7% more 
MathLand students demonstrated masteiy on computation and numerical estimation; 
and 5% moxa MathLand students demonstrated mastery on geometry and spatial 
sense. An equal percentage oi MathLand saidents and the national norm group 



The Guidebook provides clear, detailed 
instructions for all units and Investiga- 
tions, as well as encouraging notes of 
advice drawn from research and class- 
room experiences. While an easy-to-fol- 
low scope and sequence chart is includ- 
ed along with the materials needed for 
each lesson, reviewers noted that teach- 
ers may need additional planning time, at 
least initially. 



Educational Significance 

Using a child-centered approach, 
MathLand is designed to improve learn- 
ing for a wide spectrum of students. 
Reviewers noted that the subject matter 
is appropriate for students at each grade 
level, and the activities appear sufficient- 
ly varied to hold student interest. The 
program's strength lies In its coverage of 
mathematical content and its attention 
to conceptual understanding, communi- 
cation, reasoning, and problem solving. 
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For Further Information Contact: 



Creative Publications 

Two Prudential Plaza, Suite 1175 

Chicago, IL 60601 

Telephone: (800) 624-0822 
Fax: (800)624-0821 



E-mail: creativeinfo@tribune.com 

WWW Home Page: http://www.creativepublications.com 



Vi 



mastered the objectives of data analysis, statistics, probability, and communication. No significance tests 
were conducted. 



Eight districts participating in Mathlancts Assessment Consortium joined together to conduct a survey 
in 1996-1997 to study student achievement dining the first year oiMathLand implementation. Existing 
data were collected from these eight districts at Grades 2 - 6 , representing almost 30,000 students, using 
district-administered standardized tests. The data represented a variety of traditional standardized tests. 
External analysis of the Normal Curve Equivalent (NCE) scores showed more than one year’s growth, a 
statistically significant difference, in mathematical application iorMathLand students in three of the 
eight districts and one year’s growth in the other five districts. 
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Kindergarten 

All About Me: Data Analysis 

Red, Red, Red: Patterns 

Beginning Numbers: Beginning Numbers 

Making Groups: Logical Thinking 

Let’s Count: Numbers to 10 

Shapes: Geometry 

Long and Short: Measurement 

Numbers Big and Small: Number Concepts 

Grade 1 

All About Us: Data Analysis 

Snap, Clap: Patterns 

How Many?: Numbers to 20 

Collections and Questions: Logical Thinking 

Number Combinations: Number Relations 

Making Comparisons: Measurement 

Equations: Addition/Subtraction 

Tens and Extras: Tens and Extras 

Seeing Shapes: Geometry 

Take a Chance: Probability 

Grade 2 

All About Us: Data Analysis 
Equations: Addition/Subtraction 
Making Predictions: Patterns and Functions 
Strategies: Strategies 

Collections and Questions: Logical Tliinking 
Making Groups: Number Relations 
How Long? How Heavy?: Measurement 
Expanding Number Relations: Expanding Numbers 
Shaping Questions: Geometry and Visual Thinking 
Anything’s Possible: Probability and Statistics 

Grade 3 

All About Us: Data Analysis 

Skip-Counting Patterns: Patterns 

Strategies: Strategies 

Equal Groups: MultipUcation 

Creative Feamre: Logical Tliinking 

Numbers Beyond and Between: Number Relations 

Approximations: Measurement 

Getting Squared Away: Geometry' ' ■ 

Animals, Animals: AppUcations 

A Fair Shake: Probability 



Grade 4 

All About Us: Data Analysis 
Looking For Rules: Patterns 
Strategies: Strategies 
That’s Unique: Logical Thinking 
Numbers Between Numbers: Fractions 
Spaces: Measurement 
Representations: MultipUcation/Division 
Shaping Relationships: Geometry 
Dinosaur Days: AppUcations 
‘Round They Go: ProbabiUty 

Grade 5 

All About Us: Data Analysis 

Using Predictions: Patterns and Functions 

Strategies: Number Relations 

Organizations: Logic and Algebra 

MilUons: Number Relations 

Inside/Outside: Measurement 

Equivalence Thinking: Fractions 

The Triangle Angle: Geometry and Visual Thinking 

Systems Thinking: AppUcations 

Confidence: ProbabiUty 

Grade 6 

The Average Smdent: Data Analysis 
Algebra Thinking: Algebraic Thinking 
Strategies: Strategies 

Numbers Between Numbers: Fractions/Decimals 

Rules and Relationships: Primes/Percents/Integers 

Sizes of Shapes: Measurement 

Doubling Discoveries: Patterns 

Round and About: Geometry 

City Changes: AppUcations 

Equal Chances: ProbabiUty 
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Middle-school Mathematics through 
Applications Project (MMAP) 

Program Description and Curriculum Materials 

Middle-school Mathermtics through Applications Project, MMAP, is a middle school mathematics 
program for students in Grades 6-8. It is a series of technology-integrated, project-based units that 
fit together into a comprehensive middle school mathematics curriculum that emphasizes proportion- 
al reasoning and algebra/functions. It also covers statistics, probability, measurement, and geometry. 
MMAP materials engage students in using technology to create and analyze solutions to real-world 
problems. The materials are designed so that students will increase their conceptual understanding of 
mathematics, and will develop competence with standard symbolic notations for mathematical con- 
cepts and an ability to organize their mathematical work in a way that adequately communicates their 
ideas. 

The MMAP curriculum com^v\ses Application Units, Extensions, and Investigations. The 
Implication Units, accompanied by software, immerse students in an extended role-play in which 
mathematical concepts and skills are integrated and developed along the way. The design context 
provides reasons and resources for developing the mathematics. Extensions build directly on the 
mathematical insights and skills students develop within Application Units. Investigations intro- 
duce other mathematical concepts within creative contexts or fixim a pure mathematics point of view. 
Mathematical concepts, common notations, and vocabulary are emphasized, along with mathematical 
practices such as making conjectures, devising counter-examples, and writing proofs. All of the mate- 
rials address the skills of problem solving, communication and reasoning. 

Strengths of MMAP include integrated use of technology in the core curriculum, adaptability to local 
and state curriculum expectations, an emphasis on real-world contexts and work-place simulations, 
and the ability to meet students at their skill level and move them forward. Each of the four interac- 
tive software components provides mathematical resources and data for analysis for the group-based 
projects. 



continued on next page... 



Professional Development Resources and Program Costs 



Teachers are required to attend initial and annual training at a fee of $1 50 
per teacher per year. Ongoing training is also provided through the use 
of videotapes and interactive materials. Technical support is available on- 
line and through a Customer Service Hot Line. 

MMAP will be published by Voyager Expanded Learning and will be avail- 
able in September 1999. Pricing for MMAP is based on an annual licens- 
ing fee starting at $2,580 per class of up to 30 students. The licensing 
fee covers the teacher^ Curriculum Guide, computer, software, and 
essential consumable and non-consumable materi^ tfjdt provide five 
O lours of instruction per week. 



Students will use computers, calculators, and other math tools. Software 
will be available in both Macintosh and Windows versions. The units can 
be completed with a single computer in the classroom and/or with access 
to a computer lab. Costs for computers need to be factored into the total 
cost of implementing the program. Scientific calculators are recom- 
mended. 



53 




Program Quality 

Reviewers found that MMAP’s goals are aligned with NCTM standards. The goals 
emphasize depth of understanding, reasoning, communication, problem solving, 
and connections through the application of mathematics skills, knowledge imd 
understandings. The units, enhanced by the use of computers, are centered around 
proportional reasoning and algebraic thinking, but patterns, functions, algebraic 
concepts, computation and estimation are all included as important areas. Students 
progress from sixth through eighth grade along a number of mathematical dimen- 
sions. Supplemental mathematics activities are provided to help students master 
necessary skills. Each of the units involves problem exploration using a range of 
graphical, numerical, and algebniic representations. 

The instructional design of the program is creative, flexible, appealing, and motivat- 
ing both to students and teachers. The selection of problems and tlie inclusion of 
extension and investigation modules are helpful, and are appropriate luid challeng- 
ing mathematics for middle school students. Scenarios in which students learn in 
context provide purpose for learning rigorous mathematics and are one of die pro- 
gram’s strengths. 

Tlie application unit provides the motivation to get students engaged in the learning 
process. Confronted with a problem, students work in small groups to create and 
analyze designs with the aid of computer software, make conjectures, and present 
solutions. Students write about what they learn, reflect on their activities, assess 
each other and model situations. Reviewers noted that die acdvides provide multi- 
ple avenues for connections within mathematics itself and widi other subject areas 
(for example writing, geography, and science), and therefore attend to a broad 
range of student interests. 

Reviewers found MMAP’s approach to assessment to be one of the most appealing 
features of the program. Flexibility in the on-going assessment process is encour- 
aged, allowing teachers to gear their assessments to meet the individual needs of 
their students. The assessment process stresses the importance of a variety of 
means of communicating student understanding, and a variety of options exist to 
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For Further Information Contact: 




Middle-school Mathematics through 
Applications Project (MMAP) 
Institute for Research on Learning 
66 Willow Place 
Menlo Park, CA 94025 

Telephone: (650) 687-7963 
Fax: (650)687-7957 

E-mail: Shelley_Gold'man@irl.org 




Usefulness to Others 

MMAP offers a comprehensive middle 
school curriculum that can be successful- 
ly transferred to other settings. It is cur- 
rently in use in racially, economically, and 
linguistically diverse communities in 
California, Alaska, New York, Florida, 
Michigan, Oregon and Washington. It 
also serves students with learning disabil- 
ities. 

This program will be most successfully 
implemented in schools where students 
have constant access to a set of mathe- 
matical tools, including calculators and 
measuring devices, and where each 
MMAP class has access (in the classroom 
or computer lab) to at least 4 to 6 com- 
puters for 60% of the Application Unit. 
MMAP is currently available only for 
Macintosh computers, but Windows ver- 
sions will be available in the fall of 1999. 
Spreadsheet and word processing pro- 
grams are recommended. Access to the 
Internet is suggested for some units. 
Some units will have a "low tech" path 
that will use calculators. 

Workshops on using computers/software 
are recommended for teachers. Training 
on managing groups in the classroom 
and on the assessment methods recom- 
mended by the program are also encour- 
aged. A Web site has been established 
for teachers. 



Educational Significanc 

The MMAP program is well designed and 
addresses several current needs in mathe- 
matics, including connecting mathemat- 
ics to the real world and useful assess- 
ment strategies. The modular structure 
allows the instrudor to address his/her 
students' individual needs. Real world 
applications, interdisciplinary investiga- 
tions, and the use of technology to 
enhance learning capture students' inter- 
est and attention. Students have oppor- 
tunities to develop important mathemati- 
cal and reasoning skills that will carry over 
into higher mathematical classes. 




WWW Home Page: http://www.irl.org/mmap/default.html 




support this, such as joimials, log books, presentations, writing, peer reviews, teacher-student confer- 
ences, group meetings, and others. Progress reports can be given almost daily, thus allowing the stu- 
dent immediate feedback. 

The program’s design allows teachers greater-than-average time to observe students in their learning. 
The “assessment tips” section provided in many activity sections also aids teachers. These tips include 
assessment goals and a sample Assessment Map with suggestions to help teachers make decisions about 
which activities may be useful. 

Program Effectiveness and Success 

Middle-school Mathematics through J^plications Project (MMAP) has been designated a Promising 
mathematics program. There is preliminary evidence, often data collected from individua! classroom- 
based evaluations or teacher reports, that indicates MMAP has positive effects on student performance 
and attitudes in some areas of mathematics study, such as problem solving. 

One study conducted in a San Francisco classroom reported that MMAP students made gains in mathe- 
matics achievement, especially for students who scored in the 70*-80* percentile range the previous 
year. In addition, data from a 1994 study, obtained from 24 teachers and 42 students who responded 
to written questionnaires and several teachers who participated in individual interviews, demonstrated 
positive effects on MMAP students’ skills in both the cognitive and affective domains. 

Pr eliminar y results reported in 1998 of a continuing comprehensive study utilizing teacher interviews 
and assessments, classroom observations, and teacher and student interviews confirmed the emerging 
pattern of positive outcomes. Data indicated that MMAP students see math as a tool, rather than a sub- 
ject; special education students can participate in MMAP and accomplish tasks with equal status as reg- 
ular and advanced math students; and students of diverse economic and racial bacl^ounds have equal 
access to the contextual knowledge necessary for completing MMAP units. A comprehensive study is 
underway. 



For Information on Assistance With Implementation Contact: 



ERIC 



Barbara Reys, The Show-Me Center 
University of Missouri 
104 Stewart Hall 
Columbia, MO 65211 

Telephone: (573) 884-2094 

E-mail: center@showme.missouri.edu 

WWW Home Page: 55 

http://www.showmecenter.missouri.edu 



To Order Contact: 

Voyager Expanded Learning 
1125 Longpoint Avenue 
Dallas, TX 75247 

Telephone: (888) 399-1995 
Fax: (214)631-0176 

^mail: shansen@iamvoyager.com 

WWW Home Page: http://www.iamvoyager.com/ 



6th Grade: 

Plan an Event 

computation and estimation 

Displaying Data 

explore problems using different graphical models; 
interpret in original problem situation 

Geometry in Quilting 

geometric shapes; properties and relationships 

Dream Home 

scale as a proportion; 2-D and 3-D measurement 



7th Grade 

The Antarctica Project 
scale as proportion; linear function; direct and 
inverse variation; independent and dependent vari- 
ables; area and perimeter relationships 

Connecting to Algebra 

generalize patterns; variable, constant, and equa- 
tion work 

Direct & Inverse Variation 

understand direct and inverse variations as tables 

and graphs 



Measurement Systems 
understand tlie structure of systems of measure- 
ment 

Problems with Proportions 

proportional reasoning; equivalent fractions and 
cross-multiphing 

Codes Inc, Compression 

percent growth or shrinkage; calculating and 

understanding percents 

Investigating Percents 
definition and application of percents 
multiple representations fi fractions, decimals 

A Rational Expedition 

operations of and representations of rational num- 
bers 

Fractions 101 

develop, analyze, and explain procedures for com- 
putation with fractions 

Guppies 

using combinations of rates; linear and exponential 
functions; percents and decimals 

From Patterns to Functions 

describe and represent patterns with tables, graphs, 
and rules 

Algebra Vocabulary 

understand algebra vocabulary such as variable, 
coefficient, exponent, term, expression, constant, 
binomial, and trinomial 




Working with Positive and Negative 
Numbers 

develop number sense for positive and negative 
numbers and operations on them 

Functioning in the Real World 

multiple representations of functions; tables, 
charts, graphs, description in words; rate, time, 
distance 

From Patterns to Functions 

describe and represent patterns with tables, graphs, 
and rules 

Probability 

sample space; theoretical and experimental proba- 
bility 

Mobile Math 

construct, sort and classify 2-D and 3-D shapes; 
identify their properties; geometry vocabulary 

Codes Inc., Privacy 

algebraic expression of linear and non-linear func- 
tions; finding algebraic patterns from number pat- 
terns; number theory: factors and multiples 

Coding with Number Theory 
number theory, modular arithmetic; 
prime numbers 

Excursions 

scale and slope; variables; discrete math; 
geometry 

Pythagorean Theorem 

explore applications of the Pyth^orean Theorem 

in a variety of situations 



Middle'School Mathematics through Applications Project; 

Table of Contents 



MIDDLE'SCHOOL MATHEMATICS THROUGH APPLICATIONS PROJECT: 

Table of Contents 



8th Gmde 

Environmental Justice 

scale as imitless ratio; algebraic inequalities; logic 
and sets 

Lottery Likelihoods 

fairness; determine probabilities; experimental vs. 
theoretical probability 

Equivalent Expressions 
understand distributive and cumulative properties, 
use algebraic notation to describe patterns and 
relationships 

Binomials and Trinomials 
use and develop methods for multiplying binomi- 
als; gain more understanding for algebraic nota- 
tion 

Traffic Light Math 

logic 

Counting in the Wild: Sampling 

estimation; using formulas 

Wolves and Caribou 

using combinations of rates to get a new rate; lin- 
ear and exponential functions; recurrence func- 
tions; multi-function systems; modeling; combina- 
torics; calculating and interpreting percents and 
decimals 

Functions From Various Views 

multiple representations; understand functions as 

tables, gKqihs, and rules 

Review 

Prove It 

Codes on the Internet 

properties of functions; combinatorics 
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Number Power 

Program Description and Curriculum Materials 

Number Power is a supplemental mathematics program for Grades K-6 that focuses on developing 
number sense and social interaction skills in cooperative settings. It is designed to work as a support 
or replacement for number concepts and operations sections of whichever mathematics series is 
used in the classroom. 

In Grades K, 1, 4, 5, and 6, the curriculum consists of ^proximately 30 multi-day lessons organized 
into three units. In Grades 2 and 3, the curriculum consists of approximately 60 multi-day lessons 
organized into seven units. These units eng^e students in cooperative group work as they learn to 
make sense of numbers and their relationships, explore numbers as quantities, make judgments 
about the reasonableness of numbers and solutions, and build understanding about the effects of 
operations on numbers. 

The complexity of the number sense concepts varies from “describe the relative magnitude of num- 
bers by comparing the sizes of different groups of objects” in Kindergarten, to “describe the relative 
magnitude of fractions, percents, decimals, and ratios” in 6th grade. Students are first introduced to 
a question or concept, and then they explore the concept in different situations over a period of time. 
Throughout, students learn to estimate, analyze data, use mental computation, and devise their own 
computation and problem-solving strategies as well as gain proficiency in accurate and efficient com- 
putation. They are also encouraged to make connections to their prior learning. 

Program Quality 

The goals of the Number Power program are consistent with NCTM standards, emphasizing develop- 
ment of number sense in students, in Grades K-6, in cooperative settings. The goals are challenging, 
clear, and appropriate for the intended student populations. Through the use of open-ended mathe- 
matical problems as well as real-life experiences, students actively engage in activities (such as col- 
lecting, organizing, and analyzing data) that develop skills in critical thinking, reasoning about num- 
bers, reflection, and problem solving. The lessons are of ^propriate length to provide time for 
reflection and understanding. Additionally, the content of the program makes connections within 
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Professional Development Resources and Program Costs 






Professional development is available at $750 per day plus materials and 
travel expenses. The length of staff development varies, and it is cus- 
tomized to meet the client's needs, ranging from a one-day overview 
workshop to in-depth institutes and on-site coaching and support over a 
period of months or years. 

Teacher materials consist of one Teacher Resource Book for each of Grades 
K, 1.4. 5. and 6. and two Teacher Resource Books for Grades 2 and 3. 
The instruction pages of each book describe the design of the lesson and 
the materials required and include all necessary blackline masters. These 



books also provide information on the program's pedagogy and manage- 
ment and address how to assess students' mathematical thinking and 
how to plan and modify instruction to optimize student learning. 
Additional planning time may be needed in the first year to create and 
organize the materials. 

The Teacher's Resource Book costs $19.95 each. Some common objects, 
such as beans or magazine pages, may have to be collected, and some 
materials, such as handouts, spinners or money, may have to be created 
or reproduced. Most of these items could be reused after the first year. 



mathematics iuid between mathematics and other content areas. The open-ended 
nature of the activities offers access to problems and learning opportunities for all 
students. 

Reviewers found the program’s instructional design appropriate, engaging, and 
potentially motivating for students. References to prior knowledge and commonly 
held conceptions were frequently made, and students were able to collaborate in 
groups around problems or situations relating to their interests. Number Power 
emphasizes depth of understanding and is designed so that students build upon 
what they know, applying new concepts to new situations. The lessons support stu- 
dent thinking iuid evoke multiple ways of solving problems. The design reflects 
current research on how children learn numbers, learning styles, and cooperative 
grouping. 

The ongoing, inforaiiil approach to assessment is designed to guide student learning 
and inform teacher planning. There are multiple methods, opportunities, and sug- 
gestions for ongoing assessment throughout the program. Students are also 
involved in the assessment process through reflection and self-assessment. 
Assessment is open-ended and was found to be appropriate and adequate in 
informing student leiiming and guiding teachers’ instructional decisions. Teacher 
questioning strategies and notes about teacher observations are written in detailed 
form in each lesson. 

Program Effectiveness and Success 

Number Power has been designated a Promising mathematics program. A 
1993-1995 evaluation of the effects of the program on teachers and students in 
second through fifth grade classrooms was conducted by the developer of Number 
Power. SLx elementary schools in the San Francisco Bay area were randomly 
assigned to each of three conditions: curriculum only, curriculum plus staff devel- 
opment, and compiirison. Teachers at the curriculum only schools received the 
Number Power curriculum books and accompanying resource materials. Teachers 
at the staff development schools received six days of workshops and from 0 to 7 



Usefulness to Others 

Number Power is designed to promote 
success of students from a broad range of 
cultural, racial, socioeconomic, and acad- 
emic backgrounds. Concrete examples 
and opportunities to collaborate are par- 
ticularly helpful for students who are 
learning English as a second language. 
The program is currently in use nation- 
wide and in Canada and Australia. In the 
U.S. it has been utilized in urban and sub- 
urban areas and among diverse popula- 
tions. 



Educational Significance 

Number Power emphasizes the use of 
reasoning about numbers to solve math- 
ematical problems. This includes select- 
ing and using computation techniques as 
appropriate to specific problems and then 
determining when a result makes sense. 

As a supplement or a replacement to 
parts of a core math curriculum, it helps 
students develop flexibility with numbers, 
understand number meanings and multi- 
ple relationships among numbers, and 
recognize the magnitude of numbers. It 
also emphasizes learning as a cooperative 
process and provides students the oppor- 
tunity to work with partners and in small 
groups and to reflect on and discuss 
problems involving how they worked 
together. 
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For Further Information Contact: 




Number Power 

Developmental Studies Center 
2000 Embarcadero, Suite 305 
Oakland, CA 94606-5300 

Telephone: (800) 666-7270 
Fax: (510) 464-3670 

E-Mail: lrobertson@devstu.org 

WWW Home Page:. hftp://www.devstu.org/ Q 




days of individualized follow-up coaching over the two years of the evaluation in addition to the curricu- 
lum and resoiurce materials. Teachers in the comparison condition continued to teach their “regular” 
mathematics curriculum during the e\^uation. 

A total of 51 teachers participated in the evaluation; 234 students were interviewed during the first eval- 
uation year and 228 during the second evaluation year. The interviews were conducted using two semi- 
structured interviews developed for the evaluation, one for use with second and third grade students 
focusing on whole number operations, and one for foiuth and fifth grade students focusing on rational 
number operations. Students were asked to perform mathematical operations and then questioned on 
their approach. 

In contrast to the comparison group, both the curriculum only and the curriculum plus staff develop- 
ment groups had significantly greater growth over time (than the comparison groups) in terms of (1) 
students’ depth of mathematical understanding, (2) students’ number sense, and (3) flexibility of 
^proach to problem solving. No statistical differences were found in students’ clarity of communica- 
tion or students’ confidence in their mathematical abilities. 
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Kindergarten 






Exploring Numbers 






Exploring Numbers and Operations 






Exploring Computation and Problem Solving 






Grade 1 

Exploring Numbers and Operations 
Exploring Relative Magnitude 




s 

o 

U 


Exploring Number Composition 




Grade 2, Volume 1 


Grade 2, Volume 2 




Grouping and Number Patterns 


Number Meaning and Relationships 


o 


Exploring Tens and Hundreds 


Mental and Informal Computation 




Sorting and Informal Computation 


Informal Computation 


Grade 3 , Volume 1 


Grade 3 , Volume 2 




Exploring Tens and Hundreds 


Computing with Multiples of Ten 




Mental Computation 


Mental Computation and Number Relationships 


Data Analysis and Number Sense 


Informal Computation with Hundreds 


0 


Grade 4 






Fraction Explorations 






Fractions: Parts and Wholes 




Large Numbers 




PQ 


Grade 5 






Comparing and Finding Equivalents 
Connecting Fractions and Percents 
Fractions, Percents, and Decimals 







Grade 6 

Music Statistics, Percents, and Ratios 
Exploring Ratio Relationships 
Using Ratios 
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The University of Chicago School 
Mathematics Project (UCSMP) 

Program Description and Curriculum Materials 

The University of Chicago School Mathematics Project (UCSMP) secondary level materials were first 
developed in the years 1983-1991 and then revised over the years 1993-1998. These materials consti- 
tute a six-course mathematics curriculum, each lasting a full-year, for students in Grades 7-12. The six 
courses offered are: Transition Mathematics-, Algebra, Geometry, Advanced Algebra, Functions, 
Statistics, and Trigonometry, and Precalculus and Discrete Mathematics. Each course is intended to 
stand alone, but it is preferable to use them in sequence. 

All UCSMP courses place continual emphasis on applications to the real world and to solving problems. 
UCSMP is designed to revitalize the traditional mathematics curriculum, improve student achievement, 
and increase the number of students who take mathematics beyond algebra and geometry. 

The teacher’s edition at each level provides the bacl^ound, teaching suggestions and resources teach- 
ers need on a daily basis to implement the program. A Teacher’s Resource File also provides support 
for teachers implementing the program. Support materials include; Lesson Masters, Teaching Aid 
Masters, Assessment Sourcebook, Technology Sourcebook, Answer Masters, Solution Manual, and a 
User’s Handbook to implementing UCSMP. Also available are: Visual Aids, Activity Kit, Teacher’s 
Resource File CD-ROM, Calculators, Study Skills Handbook, Geometry Template, Wide World of 
Mathematics \Tdeotq)e/Videodisc/CD-ROM, Technolc^ Sourcebook DataPak, Quiz and Test Writer 
Software, and other support materials. 

Program QyALiTY 

Reviewers found the six-year UCSMP materials stimulating and strong in all areas of mathematics. The 
program has clear, challenging learning goals consistent with NCTM standards. The content is well 
aligned with those goals and is carefully developed from problem situations to real-world experiences. 
The goals emphasize skill development and iqiplication. 



The applications, illustrations, and examples are very engaging to students and teachers. Interactive 
software may be used to fiuther increase student interest. The program makes a serious attempt to pre- 
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Frofessional Development Resources and Program Costs 



Annual conferences at the University of Chicago and other regional meetings 
are offered by UCSMP and the publisher. Additionally, trained specialists are 
available to conduct school and district in-service meetings, and a number of 
newsletters are sent out each year to educators on the mailing list. (Details 
and costs of inservice meetings to be obtained from developer.) 

For each course, curriculum and support materials can all be purchased sep- 
arately. The student edition of the textbook ranges from S^Z f^Transition 
Mathematics, Algebra, and Geome&y to $51.51 ioiFunctioni Shtistics, and 



Trigonometry and Precalculus and Discrete Mathematics, Schools that pur- 
chase classroom sets of the UCSMP Student Editions receive the Teacher^ 
Edition and Teacher!s Resource File for each teacher at no charge. Optional 
materials vary by course and prices depend on the course. Scientific calcula- 
tors are recommended for all courses. The Explorations CD-ROM 
(MacintoshAA/indows) is recommended for Functions, Statistics, and 
Trigonometry and Precalculus and Discrete Mathematics and costs $107.94 
per course. 



sent mathematical concepts by looking at patterns, proofs, problems, and examples. 

It thereby attempts to develop understanding in students and present mathematics in 
both inductive and deductive ways. The focus upon moving from specific examples, to 
conjectures, to generalizations, with constant review, is a strong component of the 
program. Every chapter makes connections with other disciplines and across the 
mathematical strands. During a lesson, students have an opportunity to gain depth of 
understanding of key conceptual ideas while explaining their thinking and under- 
standing of a problem and its solution. The emphasis on students’ communication of 
their reasoning makes higher order thinking an important attribute of the program. 
The use of long-term investigations is an excellent means for students to form a solid 
and deep understanding of mathematical concepts. UCSMP provides a variety of exer- 
cises for students. These are challenging and inviting to students including lower level 
smdents, students with language barriers, and accelerated students. 

UCSMP includes a detailed, thorough, and carefully designed program of assessment. 
Teachers gain ongoing knowledge of student mastery of material from group activities 
and student assignments. The program recognizes the need for varied assessment 
devices so that students, regardless of learning style or ability, have ample opportunity 
to demonstrate the levels of learning they have attained. Students are also able to 
assess their own strengths and weaknesses as they complete assignments. 

Both formal and informal methods of assessment are provided daily, and most follow 
the same format as the individual lessons and warm-ups. The alternate test forms and 
chapter projects and activities ofiier other types of assessment. Information is supplied 
to teachers on how to select assessment tools, how to score and evaluate them, and 
the use of a wide variety of assessment devices. Technology assessments are both 
\vithin the lesson and included as separate activities. The close correlation between 
the learning goals and the individual assessment items provide unique strength to the 
assessment program. 



Usefulness to Others 

UCSMP is currently in use in diverse 
schools and districts across the country. 
By incorporating activities and alternative 
assessment ideas with the regular assign- 
ments and lessons, the program serves 
students with varying learning styles. 



Educational Significance 

The program is based on the same princi- 
ples that are the basis for the NCTM stan- 
dards. The program is demanding and 
thorough, and the pedagogical and 
assessment approaches reflect the learn- 
ing goals. 

The program does an excellent job of pre- 
senting pertinent mathematics in contexts 
that are realistic. It also meets the needs 
of society and individuals by addressing 
the concerns that students learn more 
mathematics, that curriculum keep pace 
with the changes in mathematics and 
applications, and that students obtain the 
mathematics they need for employment 
and further schooling. The teacher's 
notes and supplemental information help 
improve their repertoire of instructional 
and assessment strategies. 
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For Further Information Contact: 

Department of Education - UCSMP 

The University of Chicago 
5835 South Kimbark 
Chicago, IL 60637 

Telephone: (773)702-1130 

Fax: (773)702-3114 gg 

E-mail: ucsmp@uchicago.eclu 



O 



WWW Home Page: http://www.uchicago.edu/ssd/ucsmp/ 



Program Effectiveness and Success 

The University of Chicago School Mathematics Project (UCSMP) has been designated a Promising 
mathematics program. 

The developers presented a number of e^^uation studies as evidence of gains in student understanding 
of mathematics. For instance, for Transition Mathematics, Algebra, Advanced Mgebra, e^^ua- 

tions using a matched-group, post-facto, comparison design show that the UCSMP students had higher 
scores than comparison students on a number of subtests, although differences were not always statisti- 
cally significant. 

In 1985-86, data were collected in 20 matched comparison classes (7 in 7th grade, 10 in 8th grade, 3 
in 9th grade) from the Chic^o public schools, metropolitan Chic^o area, and other states and towns. 
Students took the American Testronics High School Subjects Test; General Mathematics, a 40-question 
multiple choice test; the 60-item Orleans-Hanna algebra readiness test; and a 19-item geometry readi- 
ness test used in an earlier study at the University of Chicago. On virtually all tests, the Transitions 
Mathematics classes outscored the comparison classes significantly in geometry and algebra readiness 
and became more effective calculator users. 

In 1987-88, a similar e^^uation was conducted for ihe Algebra component of UCSMP with data collect- 
ed from 1 1 matched pairs of classes in California, Colorado, Connecticut, Michigan, Ohio, South 
Carolina, and Wisconsin, representing urban, rural, and suburban areas. Students took the American 
Testronics High School Subjects Test; General Mathematics, a 40-question, multiple choice test (HSST), 
and two tests representing a wide range of Algebra and other mathematical concepts. The mean score 
of percent correct of test items for the UCSMP classes on the HSST was 1.2 percentage points higher 
than comparison classes. Similar results were found in a 1987—88 e^^uation of the Advanced Algebra 
component; UCSMP students scored 15.6% higher than comparison students on a test using 50 multiple 
choice and four open-ended questions. Statistically significant positive differences favoring UCSMP stu- 
dents were found in three areas; reading, ^plications, and technology. 

More recent studies confirm the trend toward positive effects for students on mathematics problem 
solving and ^plications. A 1992-1993 study indicated that, overall, students using UCSMP’s 2nd edi- 
tion of Transition Mathematics scored higher, to a statistically significant degree, than non-UCSMP stu- 
dents on the project-designed Algebra Posttest and project-designed Geometry Posttest. Additionally, 
students using UCSMP’s 2nd edition of Algebra outperformed non-UCSMP students, to a statistically sig- 
nificant degree, on the project-designed Algebra Posttest and two other project-designed tests of prob- 
lem solving and understanding. A 1993-1994 study found that all eight UCSMP 2nd edition Geometry 
classes in the study ouqterformed their non-UCSMP counterparts on the project-designed Geometry 
Posttest. However, the differences were not statistically significant. 



Transition Mathematics 

Decimal Notation 

Large and Small Numbers 

Measurement 

Uses of Variables 

Patterns Leading to Addition 

Problem-Solving Strategies 

Patterns Leading to Subtraction 

Displays 

Patterns Leading to Multiplication 
Multiplication and Other Operations 
Patterns Leading to Division 
Real Numbers, Area, and Volume 
Coordinate Graphs and Equations 



Algebra 

Uses of Variables 

Multiplication in Algebra 

Addition in Algebra 

Subtraction in Algebra 

Linear Sentences 

Division in Algebra 

Slopes and Lines 

Exponents and Powers 

Quadratic Equations and Square Roots 

Polynomials 

Linear Systems 

Factoring 

Functions 



Geometry 
Points and Lines 

The Language and Logic of Geometry 

Angles and Lines 

Objectives 

Proofs Using Congruence 
Polygons and Symmetry 
Triangle Congruence 
Perimeters and Areas 
Three-Dimensional Figures 
Surface Areas and Volumes 
Indirect and Coordinate Proofs 
Similarity 

Similar Triangle and Trigonometry 
Further Work with Circles 




Advanced Algebra 
Functions 

Variations and Graphs 
Linear Functions 
Matrices 
Systems 

Quadratic Functions 
Powers 

Inverses and Radicals 

Exponential and Logarithmic Functions 

Trigonometry 

Polynomials 

Quadratic Relations 

Series and Combinations 



Functions, Statistics, and Trigonometry 

Exploring Data 

Functions and Models 

Transformations of Graphs and Data 

Circular Functions 

Trigonometric Functions 

Root, Power, and Logarithm Functions 

Probability and Simulation 

Sequences, Series, and Combinations 

Polynomial Functions 

Binomial and Normal Distributions 

Matrices and Trigonometry 

Quadratic Relations 

Further Work with Trigonometry 



Precalculus and Discrete Mathematics 

Mathematical Logic and Reasoning 

Analyzing Functions 

Functions, Equations, and Inequalities 

Integers and Polynomials 

Rational Numbers and Rational Functions 

Trigonometric Identities and Equations 

Recursion and Mathematical Induction 

Polar Coordinates and Complex Numbers 

The Derivative in Calculus 

Combinatorics 

Graphs and Circuits 

Vectoi's 

The Integral in Calculus 
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